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EDITORIAL N OTE. 

I have often been asked to recommend some simple book which 
would enable one to find out the names of common Indian 

plants, and have had to answer that there isn't one. English books 
are of no use at all, for there is not a single genus much less a 
species common to that country and our plains; and, with the 
exception of the large and universally distributed Papilionacere 
and Compositre, hardly even an Order or family. The only book 
which gives the names and descriptions of the plants which grow 
on the plains of Madras is Hooker's Flora of Britz'sh In dz'a , and 
this deals with all India and is in consequence a large work of seven 
closely printed volumes without -illustrations of any kind, and costs 
Rs. J 20. Illustrations cannot be had at any price, for Wight's 
/c01tes or his illustrations are seJdom offered for sale, and then 
only at the fancy prices of Rs. 1,000 and Rs. 300. A few plants 
are described and figured in text-books of Indian Botany . 

. It is proposed to give in this series of the Bulletin, once a 
fortnight, an illustration of some c6mmon plant in flower at the 
time; with the special object of helping school teachers and others 
interested in the subject to know the commoner plants. A shoI1 
technical description will be given, except when that can be had 
in some easily purcha ed school book, and notes on points of 
special interest. 

The Bulletin is issued by the Government of Madras and 
supplied free to certain normal and secondary schools. 

I 
This first number contains, in addition to a figure of the plant 

Ruellia, one of the common Gold Mohur with the chief parts 
named. 

t 
P. F. FYSON. 
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RUELLIA PROSTRATA, Lamk .. 

Natural Order-ACANTHACEdJ. 

R uellia prostrata, Lamk., the plant figured opposite, is a 
small herb which grows in almost every compound or grass patch, 
and is now fully out in Madras, sprinkling the ground with pale 
purple bell-shaped flowers. There are numerous stems and 
branches, some lying close to the ground and rooting at the nodes 
(where the leaves are attached), others standing more or less erect 
but seldom attaining a height of more than a few inches. It belongs 
to the Order (family) Acanthacere, and is a very good example 
of that order. Attention may, in this connectioll, be drawn to the 
opposite leaves and swollen nodes, the two large leaf-like bracteoles 
close under each flower, the corolla with its five lobes but only 
four stamens, the two-celled ovary sitting on a circular dt"sc, and 
the rather flat seeds on hard stalks. 

R uellia belongs to a section of the order distinguished by 
the lobes of the coralla each, in bud, overlapping the one next it 
(the left-hand edges being outside); and to a sub-section of this 
again in which there are several, at least more than two, seeds in 
each ceIl of the fruit. The opening of the pod may be brought 
about by pressure, but also when it is quite ripe by wetting the 
two little areas which will be seen on either side of the tip. 
The pod then bursts open and the springy seedstalks, having been 
under compression, jerk the seeds out. Another peculiarity is the 
seed-coat, which when wetted becomes slimy, swelling consider
ably. Since it contracts again on drying, alternate wetting and 
drying assists the sinking of the seed into the ground, as we have 
proved by experiment in the laboratory. 

The genus Ruellia, as defined in the Flora of British Ind£a. 
is a typically I ndian one. Our species, prostrata, occurs on the 
plains from the Punjab in the north to Ceylon in the south, and 
also in East Africa, along with many others of our Madras plants. 

P.F.F. 
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JUSTICIA PROCUMBENS, Linn .. 

Natural Order-ACANTHACE/E. 

Justicia procumbens, Linn., is usually a very small plant 
forming on fairly dry ground compact tufts a few inches wide and 
not much more than an inch high; but in moist situations it grows 
much more loosely. The flowers are in slender compact spikes 
which stick up well above the tuft in a rather striking manner. 

Justicia belongs to a tribe of the order Acanthacece, dis~ 
tinguished by the corolla lobes being in bud imbricate (some 
overlapping, and others being overlapped by both edges, not 
all by one edge only as with R uellia): and to a section of this 
again in which the pod contains <Illy two seeds in each half. The 
genus is characterised by-the anther cells being unequal in size; 
one also slightly lower than the other, and having a conspicuous 
white tail. These tails have a special purpose, for they project 
downwards and forwards so that it is hardly possible to pass any~ 
thinO" larger than a bristle down the tube of the flower without 
touching them. This is what a bee does in probing the tube for 
the honey secreted at the base, and in so doing shakes pollen out 
of the anthers. This pollen it unconsciously carries away to 
another flower where a projecting style receives it on its stigma 
Many years ago Mr. Charles Darwin proved by experiment that 
seeds fertilised by pollen of a different plant grew up into stronger 
plants than those of self fertilised ovules. It seems safe to assume 
that what he found to be the case with certain plants is true of 
all, and that these tails of Justicia, like the countless arrange~ 
ments of a similar kind found in a host of other cases, play an 
important part in the production of healthy seed. The lower lip, 
it will be noticed, forms a convenient landing place for small insects 
to alight on and the pink markings point the way to the opening 
of the tube at the-bottom of which is the honey. 

Our species procumbens is very commol1 on the Madras 
plains and Ceylon, and extends eastwards to the Malay Archipelago 
and Australia. 

P.F.F. 



" 

c-.i 
UJ 
t
< 
...J 
Q. 

.' 

en a: 
w 
~ 
o 
...J 
0..' 
C/) 

< a: 
o 
< 
~ 

2 





.. 



Series A. No.3. 

~ . 
! . 

, Presidency College 

Bota n ica I Bu 11eti n. 

MADRAS FLOWERS 

No. 3.-CAPP ARIS SEPIARIA, LINN .. 

NATURAL ORDER-CAPPARlDElE. 

MADRAS : 

REPRINTED BY THE SUPERINTENDENT, GOVERNMENT PRESS. 

1914. 



, V-,? 
N A L 

SEP'~RI •. . CAPPARIS 



L 3 

CAPPARIS SEPIARIA, Linn .. 

Natural Order-CAPPARIDELE. 

Capparis sepiaria, L. is very common in hedges, and is 
now coming out in terminal umbels of white flowers. The 
branches are somewhat zigzag, and the young shoots often stand 
up above the general level of the hedge with smaller branches 
to right and left or all round, giving a characteristic appearance 
to the plant by which it may be recoO'nised when not in flower. 
At the base of some or all the leaves is a pair of sharp recurved 
thorns. In the early morning the leaves will be found for the 
most part inclined at a small angle to the vertical, that being their 
night position. A similar difference in the day and night positions 
of leaves or leaflets is exceedingly common in the tropics, much 
more so than ill temperate countries, and will repay observation 
and study. 

The genus Capparis consists of some 150 species spread 
uver the warmer parts of the world, except North America, but is 
absent from temperate regions. The dried flower bud of one 
species, C, spinosa, L. are the ., capers" of commerce. 

Capparis sepiaria, L. occurs in dry places throughout India, 
from the Punjab to the orthern parts of Ceylon and Peo-u, and 
eastwards to th Phillipines. 

Vernacular name-Tll11lil, Sevva puttai. 

P.F.F. 
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CLEOME VISCOSA, Linn .. 

Natural Order-CA PPARIDE.dJ. 

Cleome viscosa, L. grow's best in sandy places, and is a 
typical annual, flowering from s'eed in a few weeks. The whole 
plant is extraordinarily sticky, this being the reason for the specific 
name; and it is suggested that the sticky secretion has its use 
in preventing ants and other creeping insects from crawling up 
the stem to rob the flower of its honey or pollen. The leaves are 
palmately (digitately) compound with usually five leaflets, and 
have petioles which vary in length so that the lower stand out 
beyond the shade cast by the upper- an arrangement which is best 
seen jn the young plant when, on looking down from above one 
can see the whole of every" blade with hardly any spaces between. 
As the stem grows hig her new leaves arise on the short branches 
in the axils of the lowest leaves, but the upper ones are now too 
high up effectually to shade them. 

The flower is peculiar among the Capparidere in being not 
quite symmetrical. It usuaIIy faces a little sideways, not at the sky, 
and the two lower petals are slightly larger than the upper and 
stand a little apart, so that there is a gap left in the corolla expos
ing the lowermost sepal. The stamens also are curved a little 
upwards, as happens in almost all flowers that face sideways and 
have projecting stamens. Bees of various sorts visit the flowers, 
the larger entering by the gap on the lower side, but the smaller. 
pay no attention to it. Many of the flowers however do not set 
seed, and on them the petals, now turned white, remain long after 
those with pods have fallen. 

T he order Capparidere is a small one of but 35 genera and 
300 species, and is confined to the warmer parts of the world. 
Cleome has about 90 species, of which I2 are in IndiaLand 7 in 
South India. O ur species, viscosa, grows in the tropics all round _ 
the world. 

Vernacular names-Nai-kadugu, Nayvelai, Kukkavaminta 
i<adusasive, Santemi, etc. 

e Tlte Ed'(l)r al)e, 1Ip( 'lJI)Jlcn (or tile (1)''''lcltleSS 0/ these Dr a,,), 'lJemaN~ lar 1I~VlllS . J 

P.F.F. 
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Already £sstI.ed .. 

{ 
Ruellia prostrata, Lamk .. 

1. Poinciana regia, Bojer. 
2. · J usticia procumbens, Linn .. 
3. Capparis sepiaria, Linn .. 

[The editor will be glad of suggestions and observati.ons on 
the time of flowering, locality and any other point connected with 
the plants described. He would be glad also of authentic verna· 
cular names or corrections of those given. But the same name 
is often given in different places to different species of the same 
genus, and even in some instances to different genera, and it is 
necessary therefore to exercise caution In ascribing a vernacular 
name.] 
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EVOLVULUS ALSINOIDES, Linn. 

Natural Order-CONVOLVULACEIE. 

The order Convolvulacere to which Evolvulus belongs is 
one of the easiest to recognise because of the very characteristic 
almost lobeless corolla, folded and twisted in bud, which nearly all 
its members possess; but the different genera are just for this reason 
rather difficult to separate. We have to rely on differences in the 
fruit and the stigmas, and even in the hairiness of the filaments , 
such as would not in most orders be considered important. Evol
vulus is distinguished by having two styles each with a pair of 
long linear stigmas; white the big genus Ipomrea, to which 
practically all our I ndian Convolvuluses belong, has a single style 
and globose stigmas. 

The genus is a small one consisting of but six species scattered 
over the warmer parts of the world. more especially America, but 
absent from temperate climates ; and our species alsinoides, the 
only one in India, occurs wherever it is hot and dry, but never in 
damp places. 

The species is. remarkable for the variability of its leaves in 
breadth and hairiness; but the general silvery gray colour and the 
intense blue of the flowers make it unmistakeable. The hairs 
probably protect the plant from sun and wind, for we often meet a 
similar c ating on plants that inhabit ·sunny and windy places, such 
as the tops of mountains. The flowers are much flatter than with 
the majority of the Convolvulacere; and the hole in the centre, 
leading down to where the boney is secreted is marked by a broad 
circle of white, which must enable an insect to find its way more 
easily. 

I Ventamla7' na771es-Vishnukanthee, Vishnukrantamu. ishnu-
krantiCTida 

b ' 

P.F,F. 
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A Iready issued. 

I. { 
Ruellia prostrata, Lamk. 
Poinciana regia, Bojer. 

2. J usticia procumbens, Li1tn, 
3. Capparis sepiaria, Linn, 
4, Cleome vis<;osa, Lim" 

.. 
[The editor will be glad of suggestions and observations on 

the time of flowering, locality and any otber point connected with 
the plants described. He would be glad also of authentic verna
cular names and corrections of those given. But the same name 
is often given in different places to diflerent species of the same 
genus, and even in some instances to different o-enera, and it is 
necessary therefore to exercise caution in ascribing a vernacular 
name.] 
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OLDENLANDIA UMBELLATA, Linn .. 
Natural Order-RUBIA CEAE. 

Oldenlandia umbellata, L. is one of the very commonest 
of the ingredients that form the "grass " of open spaces, and 
flowers abundantly after rain. As in all others of the order the 
leaves are opposite, and joined by the combined stipules which 
here form a shallow bristly cup at each node. 

Of the two buds at each node only one as a rule developes, so 
that the branching is more or less regularly dichotomous; and very 
often that one bud does not itself grow beyond the stipular sheath 
but bears two or four leaves which form a close and characteristic 
bunch on one or other side of each node. The leaves are sessile, 
narrowly oblong or ob-Ianceolate or elliptic, glabrous or slightly 
scabrous, with a single vein, recurved margins, and mucronate 
point. The flowers are in irregular, not true, umbels peduncled 
from the axils of the upper leaves; white. The ovary, as in all 
others of the order, is inferior, and is in fruit surmounted by the 
sepals ; the corolla monopetalous, with four recurved lobes, on the 
upper side of which are short hairs ; the stamens are attached to 
the corQl1a tube between the lobes ; and the style has two short 
stigmas: 

Oldenlandia belongs to a section of the order in which the 
fruit is a capsule with numerous seeds. 

The flowers are visited by tiny butterflies, and are of two kinds 
on separate plants. In one the style is longer than the stamens 
and sticks out well beyond the corolla tube, inside which the 
stamens are hidden. In the other the style is of only half the 
length and enclosed in the tube, while the stamens are attached 
higher up and stand on a level corresponding to the style of the 
first form. This arrangement of short style and high anthers on 
one plant, with long style and low anthers on another was a 
puzzle till Mr. Darwin proved by experiment in some other cases 

UNIV~R~I e, .AaAICUl TlJR"L SCIE~S 
UNIVE,.SIT't LIBRARY 5513 
BANGALORE 580024. 
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that it was of advantage in making cross fertilisation of the seeds 
of one plant by the pollen of another more likely. 

The tube of the long styled flower is completely blocked by a 
fringe of long upright hairs, and if a drop of water be dropped on 
the flower it will be seen that these effectually protect the anthers 
from being wetted. 

The genus Oldenlandia has about 80 species scattered over 
the tropics, more especially Asia, but does not occur in cool 
climates. The species umbellata belongs to outh India, Ceylon 
and Burma, but there are several others not very different both 
here and almost all over India. It was at one time extensively 
cultivated in sandy soil near the sea, for the red dye (Indian
madder) obtained from the bark of the roots and used for dying 
the Bandana handkerchiefs for which Madras was once famous. 
I t varies considerably in size running from a few inches to a foot 
or more in height. 

Vernacular 1lames- Cayer, Cayiberu, Ciriver, Ciriveru-gida, 
Chay-root, Mundoostee vair. 

A b'eady issued. 

{ 
Ruellia prostrata, Lamk .. 

I. Poinciana regia, Boje1'. 
2. J usticia procumbens, Linn .. 
3. Capparis sepiaria, Linn .. 
4. Cleome viscosa, L£nn .. 
5. Evolvulus alsinoides, Linn .. 
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CASSIA SIAMEA, Lamk .. 
Natural Order-C/E SA LP J N E/E. 

Cassia siamea Lamk. is a very common tree being 
frequently found planted near villages, and may be recognised by 
its large racemes of yellow flowers and its long stra p-shaped brown 
pods. The foliage is of a dark blueish green colour, the leaves are 
pi nnate, the leaflets elliptical, glabrous on both sides, and entire 
except for a shallow indentation at the apex where the midrib is 
produced as a short mucro (point). 

The genus Cassia elongs to a section of the order, (by some 
considered a sub-order o'f the Leguminosece), in which the centre 
of the flower is not hollowed as it is in Poinciana and the Tama
rind, but flat; and is itself distinguished by its anthers opening 
by pores or slits at the apex, not along the sides. 

The species differ considerably in the number and form of the 
fertile stamens, some of the anthers being often without pollen. 
Our species, C. siamea, has ten unequal stamens; the three upper 
being much the shortest and with little or no pollen, the two 
lower and lateral nearly twice as long as the lowest and the 
middle ones. The fruit is a narrow flat pod which opens along 
both edges to let out the seeds, a typical legume. 

The genus is a large one of some 340 species, and occurs in all 
the warmer parts of the world, more especially of America, but not 
in temperate regions. C. siamea La11lk. properly belongs to 
South India, Burma, Ceylon, and the Malay Islands ; but is planted 
111 many other countries. Its leaves are used as green manure 
111 paddy fields, and the wood makes very good fuel. 

Vernaetelar names-Beati, Manjul Konne, Kurrum Konnay, 
eemai Thangedu. 

P.F.F. 
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Ruellia prostrata Lamk .. 

I. Poinciana regia Bojer. 
2. J usticia procumbens Lz'mt .. 
3. Capparis sepiaria Linn .. 
4. Cleome viscosa Linn .. 
5. Evolvulus alsinoides Lz'nn .. 
6. Oldenlandia umbellata Linn .. 
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• SIDA CARPINI FOLIA 
Explanation of fif/Ure. 

o tbe left a small piece showing the simple and stellale hai rs. 
To the right of the large flower the staminal column with most of the filamenls I'emoved to 

show the five stylar-·branches. 
= A. stylar ·branch with its stigma. 
= Antber. 
= Pollen pin, showing spines. 
= Calyx, Its plan below. 
= Corolla in bud, and its plan showing 

the overlapping. 

F. = Fruit, showing tbe joinled flower stalk, II. 

supule, and a portion of the leaf ~ith a 
pulvinlls 11.1 the basco To the right II. 

carpel in f"onl and in side \1e\\,. 
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SIDA CARPINIFOLIA, Linn .. 

Natu1~al Order-MAL VA CEAl. 

Sida carpinifolia L inn. is a thin-stemmed almost woody 
plant growing commonly in rather sandy soil. The branches 
slope upwards at an angle of about 45 degrees to the horizontal, 
but the petioles of the leaves are twisted so that the blades all 
face the sky, a characteristic which is not well brought out in the 
figure. Another characteristic point is the bifurcating of the 
branches and their green colour. Like most of the Malvacece 
the plant is fairly well covered with both simple and stellate hairs, 
has rather a slimy feel when crushed, and a very tough inner bark 
of white fibres. 
. The leaves are typi~aIIy .narrow-lanceolat~, from 2 to 3 inches 
in length and about t inch in breadth; but in shady and moist 
places may be almost as broad as long, and distinctly wedge
shaped at the base. But they are always simple, petioled with 
a pulvinus, stipulate, crenate or serrate, acute, nearly glabrous. 
The veins run straight from the mid.rib almost to the margin, and 
between them the leaf is wrinkled inwards when young. The 
petiole is from i to ! inch in length; the stipules are somewhat 
longer and have three distinct nerves. 

The flowers are yellow and borne singly in the axils of the 
leaves. The buds are twisted, each petal overlapping the one next 
it; and when fully open the flowers are nearly flat, but at night the 
petal s curl over inwards and form small reddish.yellow globes 
which might possibly, in the early morning, be mistaken for buds. 
They very soon fall off. The flower-stalk is about as long as the 
petiole"and has a joint in the middle. In other species of Sida 
the flowers are in cymes, and we cannot doubt that this joint 
represents the spot where the lateral branches of the cyme arose 
on some ancestor. The carpels when ripe have two sharp awns, 
and are wrinkled in a honey-comb pattern on the back and in 
lines on the sides. The single seed inside is quite smooth and 
black except for a whitish circle round the micropyle at the upper 
end. The shape points to a curved embryo inside. 

The genus Sida has about 80 species mostly weeds of 
tropical countries and does not occur in temperate climates; and 
the pecies figured grows in all the hotter parts of India and of 
the world generally. 

Synon),ms-In Roxburgh's FI01~a Indica, Sida acuta W£lld. 
and al.so S. lanceolata Wiltd .. 

Vernacula1" 1tames-Areevahmookoo keeray, Tsjeru-parua, 
Vishaboddi. 

P.F.F. 
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Already issued. 

{ 
Ruellia prostrata La11zk .. 

1. Poinciana regia Bojer. 
2. J ustida procumbens Linn .. 
.3. Capparis sepiaria Linn .. 
4- Cleome viscosa Linn .. 
5. Evolvulus alsinoides Linn .. 
6. Oldenlandia umbellata Limz .. 
7. Cassia siamea Lamk .. 
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STACHYTA RPH ETA I N DI CA, Vahl. 
Natu1'al 01,der- VERB EN ACE./E. 

Stachytarpheta indica Vahl is a common hedgerow and 
wayside h rb in flower most of the cold weather months, and may 
be recognised by its tall spikes, quite bare but for two or three 
small mauve Rowers, which turn deep Llue as they wither. 

The order Verbena cere to which it belongs is characterised by 
the leaves being opposite and without stipules ; the corolla mono~ 
petalous with, usually, five lobes often separated into an upper and 
a lower lip; the stamens four only or two, never five; and the 
ovary of two carpels, each with two erect seeds. 

S tachytarpheta b longs to a section of the order having 
the flowers in spikes; and is itself di tinguished by the lobes of 
the anthers being set in one line, not side by side; and in the 
oval'y consisting of only one carpel, the other being suppressed, 
this accounting for the oblique positior, of the style. 

In S tachytarpheta indica Vahl the leaves are elliptic, 
narrowed to the short broad petiole, coarsely serrate, nearly 
glabrous. The 110wf'rs are partly sunk in the axis of the spike, 
and have a crlistening white calyx almost hidden behind the ovate~ 
acuminate bract. The calyx has in front two pairs of small teeth 
and at the back a very slight thickenin cr ; this may represent 
the fifth lobe which most of the order possess. The corolla has 
a long curved tube and a spreading limb f five lobes, the two 
upper slightly broader than the three lower; an"': attached to the 
tube, inside, are two fertile stamens and two staminodes. The 
tube is closed by long upri ht hairs; and the two fertile stamens, 
though really belonging to the upper side, lie with their anthers 
close against the lower; as also does the stigma. The style 
persists for some considerable time after the corolla has fallen, and 
has a large capitate st igma. The fruit splits into two one-seeded 
oblong stones, enc l os~d in the calyx. 

Explanation of the figure. 

P. = Plan or diagram of the flower. 
K. = Calyx; ordinarily hidden by the bract, which is here shown slightly lower than in 

reality. f'd' h ' h " . b I' , . h 0, = vary; above on the Ie tin SI e View, on t e fig t In lace new; e ow In sectIOn Wit 
the adjoining part of the axis shaded. 

C. = Corolla; the:: lowel' side of the tube removed and shown separatel}" on the left. 
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The genus properly belongs to the warmer parts of America, 
from which this species wa perhaps brought in the first instance. 
It is now however fairly common throughout the plains of India 
from the Punjab to Ceylon, and eastwards to mgapore. 

P.F.F. 

Akeady issued. 

{ 
Ruellia prostrata Lamk .. 

I. Poinciana reg ia Bojer. 
2. J usticia procumbens L inn .. 
3. Capparis sepiaria L£1l1t .. 
4. Cleome viscosa Linn .. 
5. Evolvulus alsinoide Linn .. 
6. Oldenlandia umbellata L£nn .. 
7. Cassia siamea Lamk .. 
8. Sida carpinifolia L£nn .. 
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CiESALPINIA PULCHERRIMA, Sw .. 

NaturaIOrder-CkSALP.1lV.1Ek. 

Ccesalpinia pulcherrima Sw., the Peacock's crest or Flower 
fence of Barbadoes, is one of the commonest and best known shrubs 
of Indian gardens, but does not grow wild here. Where it came 
from originally is not known; it may have been the Shan States of 
Burma, but America has a lso been suggested. The branches are 
smooth and green; the leaves abruptly bi-pinnate, of 6-8 pairs of 
pinn~, each with 8-12 pairs of oblong or obovate, retuse, and 
at the base rounded and oblique, quite glabrous leaflets. The 
flowers are in terminal racemes; and have slender pedicels 2-3 
inches long, slightly hollowed at the top. The calyx is coloured, 
the lowest sepal spoon-shaped. The petal have finely cut and 
waved limb, and distinct claw which in the uppermost, and in bud 
the innermost, is rolled into a tube. There are 10 stamens, with 
very slender filaments 2-'-3 inches long, pubescent at the base in 
two lines; and small versatile anthers. The ovary is one celled; 
the style excentric, slender and red like the filaments, with very 
small punctate stigma. The fruit is a flat pod 3 inches long by r 
inch at the broader, distal, end, and contains one row of seeds. 

The flowers vary in colour, some plants being without a trace 
of red; but a a rule the petals have a reddish centre and a fringe 
of yellow which deepens in colour till the whole is an even rich 
vermilio·n. They are adapted to visits of long-tongued butterflies 
which alone can get the honey secreted inside the tubular petal, 
and while doing so would unavoidably touch the anthers and the 
stigma. 

This pla.nt is said to be a special favourite of the Chinese and 
to have been cultivated first by them under the name Peacock's 
crest. What looks like a variation of this name, Rose Peacock, 
Hindi Gul Mohar now corrupted to Gold Mohur, is the true 
popular name of a near relative Poinciana regia Bojer, often, 
but erroneously, called " Flame of the forest" or " Scarlet acacia," 
which flowers during the hot weather (Bulletin No. I). 

Vernacular names-Mayirkkenrai, Ratnaghandi, Teshi-or 
S hetti -mandaram. 

P.F.F. 
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Ruellia prostrata Lamk .. 

I. Poinciana regia Bojer. 
2. J usticia procumbens Linn .. 
3. Capparis sepiaria Linn .. 
4. Cleome viscosa Linn .. 
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6. Oldenlandia umbellata L1:n1Z .. 
7. Cassia siamea La11lk .. 
8. Sida carpinifolia Lz'rt1t .. 
9. Stachytarpheta indica Va hi. 
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INDIGOFERA ENNEAPHYLLA, L .. 

NaturaIOrder-PAPILIONACEAJ. 

In moderately poor soil where the grass is cut or eaten down 
dose by cattle, Indigofera enneaphylla L. may always be 
found as patches of darker green spotted in the winter mont.hs 
with little bunches of small pink flowers. 

Indigofera ; a genus of he order PapilionacelE having odd-pinnate 
leaves, an undivided pod, diadelphous stamens with finely pointed anthers, and 
hairs that are fixed by the centre. 

Nearly 300 specie, all tropical, the most important being the indigo plant 
I. tinctoria L. now not nearly so much cultivated as fifty years ago. 

1. enneaphylla L.: stems many, trailing on the ground, slender, green, 
thinly covered as also the whole plant except the petals with silvery white hairs ' 
leaves I by l-t inch, leaflets . t by tinch, obovate or oblanceolate, mucronate; 
stipules t inch triangular acute; flowers in dense shortly-peduncled racemes in 
the a.>.ils of the older leaves; bract ovate-acuminate ... ~ inch; calyx teeth slender, 
the lower longest twice the tube; standard petal t inch, rounded j wings t by J. 
inch; keel narrower, obtuse; stamens diadelpbous, anthers cordate, apiculate 
{with a small point); stigma capitate j pod cylindrical, t by to inch, two-seeded. 

On the plains of India from the Himalayas to Ceylon and Burma, and east
wards to the Malay Islands and Australia. 

The keel petals have eacb a hollow spur projecting outwards 
.and under the corresponding wings, and fit close over the 
staminal tube, being held there by two small bulges. Their lower 
ends are free in the calyx, but have a tendency to curl outwards, 
and so act as two springs compressed between the calyx and the 
stamina! tube and forcing the latter upwards. I n this way both keel 
and wing petals are pressed by the stamens up against the standard 
as close as a projection on the keel will allow. There_is left how
ever a semi-circular opening, and if into this hole is inserted a 

E:lCp lanation of fipre. 
I-tbe flOW':l in face view. 
Z-lhe same after the release of the keel and wings. 
l-und.r side of the keel and wings, sbowing the cllrled back ends of the keel pela.ls and 

the two .purs fitting under the wings. To the left a keel petal in side view. 
Under I is tbe caly and to the left a piece of stem showing the peculiar hairs. 

A. == Anther. S. = StigmA. 
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coarse bristle, or say the proboscis of an insect looking for honey, 
the keel petals and, with them, the wings are released and suddenly 
fly down exposing the stamens, which then move up close a~ainst 
tbe bristle or proboscis and plant pollen on it. Pollen may also 
be jerked out of the anthers as a little cloud by the slightly hairy 
edges of the keel-petals as they pass them. The wing petals have 
like the keel a tendency to curl at the bottom, and are held in place 
under two small swellings of the standard, but only loosely so that 
they easily slip out when the disturbance takes place. 

The perfect freedom of these four petals at the bottom is very 
unusual, but its use in bringing about the movements which result 
in pollen being placed on the insect is clear. 

The flower thus seems adapted for the visits of small butterflies 
rather than bees as are most of the order; ; and red is supposed to 
be a colour rather liked by butterflies, (Cp. No. 10). , 

P.F.F. 

No. 11 of P. F. F"aon'. "MADRA. FLOWER •. " 
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BLEPHARIS MOLLUGINIFOLIA, 
Pers. 

NaturaIOrder-ACANTHACE/.E. 

Blepharis molluginifolia Pers. is fully out in Madras now in 
the short grass of open uncultivated spaces, its slender zig-zag stems 
radiating 810ng the ground from a small central root-stock, with 
every inch or so a group of four narrow leaves and at some of the 
nodes a purple one-lipped flower, all lying flat on the ground. 

Root-stock perennial; stems or branches slender, wiry, terete, hairy, bent at 
the nodes. Leaves Hinch oblanceolate or oblong, obtuse, minutely scabrid 
above, glaucous and finely punctate below, with an occaSIOnal hair on the margin 
and upperside, entire, one-nerved. Flowers solitary a the nodes. with a series of 
about five imbricating pairs of close, set decussate bracts below, the lowest pair 
feinch only, the uppermost t inch, their margins all hairy. epals 4, the lateral 
t by -h inch, acute, one-nerved: other two t by i inch; the anterior acute, three
nerved, the posterior with two sharp teeth, two-nerved: all ciliate. Corolla mono
petalous, the tube t by ',:1.(j--(-. inch contracted a little below the mouth which is nearly 
do ed by a circle of long hairs; lower lip t by t inch purple, three-lobed, the 
middle one smallest; upper lip represented by a small rounded tooth betn'een the 
bulging sides of the mouth. 'tamens 4 ; lower pair of filaments continued beyond 
the insertion of the anther; anthers dark brown, long-ciliate. Ovary ' on a white 
circular disc, two-celled, with one erect ovule in each cell; style on a yellow base 
expanded to the upper (po terior) side; ovule attached near the base of the cell, 
its micropyle turned inwards and downwards (erect with dorsal raphe). Fruit an 
ovoid two-celled capsule; seeds on hard stalks and thickly covered with branching 
tubular hair. which separate out in water. • 

The Acanthacec:e differ considerably 1U the shape and 
marking of the pollen grains. In Blepharis these are oval and 
finely pitted all over except for one long gash in the outer skin 
(exine) extending from one end to the other. 

I-II. lateral sepal. 
2-the anterior epal. 
3-lhe posterior sepal. 
4-the short spike and its !lower from above. 
; -lhe corolla from above. 
6- do . from the side. 

.. 

7- section of the corolla tube much enlarged to show the hairs at the contracted mouth, and 
two stamens the lower with its filament extended beyond the insertion of the anther. 

Above, the ovary dnwn to the same scale and vertically above its position in ]. 
8-tbe mouth seen froDl in front, almost closed by the large hairy anthers. 
9-CToss-section of ovary. 

IO-Iongitudinal section of ovary; the left hand ovule shaded. 
p-pollen grain. 
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The bracts below the flower point to the existence of a very 
short spike on which only one, the terminal Rower, is developed, 
":he other axils being empty; for in many others of the order the 
Rowers are in four-sided spikes. The hairs on the seed probably 
lssist in its adhesion to and buria! in the soil (see NO.1). 

The genus has about thirty species belonging mostly to the 
Harmer parts of I lldia and Africa but extending as far north as 
the Mediterranean and southwards to the Cape of Good-Hope. 
The species here described grows on the plains from Delhi to 
Ceylon . 

• Oo ,. of P. P. F~'. ".ADRA. PLOWilRe "-" .... 17, ,., •• 
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VICOA AU RI CULA'TA, Casso 
Tribe 1\ UL01DE.di of Va/ural Ord(J1' COMPOSET /E . 

Vicoa auriculata Casso may be found now in full tlower in 
dry neglected grass plots and has flower.heads with yellow ray 
spreading downwards. 

For the haracteristics of the order Compositce reference 
may be mad to any text. book of Botany. It is the largest and 
most widely distributed of orders, having over 10,000 species or 
more than one-tenth of all flowering plants. 

In the tribe Inuloidece th involucral bracts are many an 1 
imbricated in many row. ; the flower-head s have usually a central 
"disc" of tubular Hor ts provided with both stamens and style, 
and round it ' rays II of flat strap-shaped ones without stamen ; 
th anther have short points at the top, and tails below; and the 
tyJar arms are slender (l inear). 

Vicoa.-All the f!.orets, rays as well as of tht disc fern I : anther tail:; rather 
long; stylar arm with rounded ends; achencs small. not ribbed; pappus bairs 
few; involucral bracts nUnlt!fOU , tbe inner narrow and scariou. , the outer shorter 
with scarious margins; receptacle-without scales between the floret. 

V. auriculata Cass.- n annual herb. stem slender, stiff, 3-18 inches high, 
:impl or branched, with a rosette of leaves at the base pre sing clo e down on 
the ground, and a few other. on the stem abo\'e mon:: or Ie . erect. Leavt!s 
lIarrow-triangular 'Iasping th t! a:\i by broad auricles. entire or finely serrate 
nearly glabrous. Flow r-b ads termina-ting the main axi and on lateral, long 
peduncles which carry them to a higb r Je"el , ! to t inch acro S i disc Roret · 
narrow, equally toothed; ray florets with on long yellow Lip three-lobed at th · 
cnd and bent downwards, and, at its ba e, a " ry small and narrow (linear) one, 
lIsually urled up ; acbene: ~" inch, pale, slightly hair),. with a few lender 
).>uppus hairs Cre at th base. 

o 'curs on th plains ( f India from the Punjab to Burma and eyton. 

Th s cond narrow lip is not common in Indian CompositCl!. 
It reI res nt · ttl two upper petaL of th corolla the three lobes 
of th strap-like part b iug the three lower ones. In the majority 
of the strap. florets of this order there are liv teeth or at any rate 
fiv veins t th trap . showing that it i compos d of all five 
petals. 
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ABUTILON INDICUM C. DON. 
N alural'Order-M AL VACE.&:. 

Abutilon Indicum G. /)011 . is one of our few evening flowers, 
its Hossoms opening in the afternoon and closing before morning 
and may be recognised by the curious grey-brown, flat-topped 
hemispherical fruits, madft up of a greater number of carpels 
which finally come apart and have each one or more seeds inside. 

. The genus Abutilon belongs, like Sida (No.8.), to a tribe of the 
order Malvacere, in which the carpels separate when ripe, but 
differs in their much greater number and in their having more 
than one seed inside and opening to let these out. 

Description.-An annual or perennial undershrub with often 
purple coloured, softly velvetty, and in the young parts at least 
very £ticky, branches. Stipnles linear, ~ to t inch, at first erect 
afterwards reflexed. Petioles very variable, t to 2 inches, covered 
like the branches with long spreading hairs and short glandular 
ones. Leaves cordate, irregularly toothed, with a very close 
down of yellow sticky hairs on both surfaces and round the 
margin. Flowers axillary but often in pairs, one on an axillary 
stalk, the other from a very short branch out of the same axil. 
Stalk about If inches jointed one-third from the top. Sepals 
ovate acuminate, petals i inch, obliquely obovate, reddish yellow, 
sprt\ading flat. Filaments of the stamen:; all from the end of 
the .staminal column, which is not produced beyond them, 
very numerous and spreading in the form of a perfect half
sphere. Styles as many as the carpels with half-round stigmas. 
CaTpels longer than the sepals, brown and covered with grey 
pubescence, sometimes with spreading awns (spines), opening by 
the inner and upper edges. Seeds with dark brown coat covered . 
with minute stellate yellow hairs, larger and more numerous near 
the scar. . 

Distributed throughout the tropical parts India and of the 
world generally. 

Tarn.-Tutti; Tel.-Tutturu-benda. 

NO. 1. 0,. F"vaON 'B " MADRAS FL.OWERS " - SEPT. 115, 1913. 
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ERYT H RI NA IN DI CA, L AMARK. 

NaturalOrder- PAPILIONACELE. 

Erythrina Indica, La111k. is a small deciduous tree flowering 
at the end of the cold weather before the new leaves appear. It 
is rem,flrkable for the large intensely red Aowers facing upwards 
along horizontal spikes. 

Erythrina.-A genus of the Papilionacece with pinnately 
trifoliate leaves, very prickly branches, the axis of the racemes 
slightly swollen where the Aowers are attached; calyx long, 
with small teeth, eventually splitting open; petals very unequal, 
standard much shorter. Keel petals also short. and not con
nected; stamens with the upp'er filament nearly free, anthers all 
equal, ovary di tinctl)' stalked, style without hairs and tipped by 
the small stigma; fruit curved, thick, contracted between the 
seeds but not jointed; seeds without strophile. Species 25 to 
30 in the warm parts of the world. 

Erythrina Indica. La11lk. a small tree with thin grey or green
ish white bark, coycred with sharp black prickles, leaf stalks 4 to 6 
inches, leaflets broadly rhomboid, notched at the apex, the end 
one often broader than long, the lateral somewhat lop-sided; 
stalks, of .. the leaAets t inch with two thick stipels at the base. 
Racemes spreading horizontal, the axis thick, slightly swollen at 
the. nodes. Flo\\ ers in whorls of nine or three sets of three with 
minute bracts at the bottom and two small. bracteols at the base 
of the calyx. Flower stalks -! inch; calyx in bud slender, bottle 
shaped, y llowish green. 'wit h two slender linear teeth on the 
upper side, two other small ones on either side and a green central 
one; opening by a slit which starts on-the under side and extends 
to the top and nearly to the base. Corolla, scarlet or white, 
standard petal 2 to 2t inches long by I inch, not thickened at 
the base, wings i inch curved, keel petals as short but broader; 
stameris brigh t red, as long as the standard, bent back close to 
the axis when the petals have fallen; anthers versatile; style like 
the filaments abruptly bent below the stigma. Fruits 6 inches to 
a foot, cylindrical but constricted between the seeds, becoming 
black. 

The folding of the young leaflets, the dense covering of short 
hairs which later fall away completely and the position they take 
up successively as they unfold afford good instances of the ways 
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by which young delicate organs are poratected when young. (See 
figure I I in Botany for India). 

The flowers being in threes is unusual and ve¥y remarkable 
is the way the flower stalks turn, so as to bring all the flowers to 
face upwards along the horizontal racemes. After flowering the 
pedicels bend back and the dark crimson stamens lie close against 
the aKis. The large size of the flower points to its being adapted 
for cross-pollination by honey-sucking birds, which in sucking the 
honey would brush against the anther. There are not many bird 
flowers but, like this one, they are usually coloured red. 

The tree is or was used in many parts of India as support for 
the pepper-vine. Like all of its order it bears on the roots small 
swellings containing bacterial bodies and through these absorbs 
nitrogen direct from the air. Its leaves form a useful manure and 
it graduaIIy enriches the soil round it. I t is also said to be 
specially useful in alkaline soils where most trees will not thrive. 

On the plains all over India, Ceylon, and down-through Burma 
to Java and Pulynesia. 

Popular names-Torch tree (ftot Flame of the Forest) .. Indian 
(:oral tree. Tam. Kaliyanamurukkan. Mullumurungai. Tel. 
Badisechettu. Can. H ongara. Mal. M ullumurika. 

NO. 115 OF FYSON'a .. MADRAS FLOWERs"-oe • 215,1913. 
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PAVONIA ZEYLANICA, CAV. 
NaturalOrder-MALVAOELE. 

Pavonia zeylanica, Cav. has a short stem of a few inches with 
long green unbranched stems rising from near its top, and well 
clothed with equally stalked leaves so as to appear so many green 
cylinders. The whole plant is very sticky, there being a dense 
coating of short, glandular hairs in addition to a few long ordinary 
ones and has a faint odour. 

The petioles of the leaves slope upwards at about 40 degrees 
to the horizontal but the blades stand more or less horizontally and 
in the axils are undeveloped branches with a few small leaves 
very much as in Cleome viscosa, Li1ln. see Bulletin NO.4). The 
blades are deeply divided into three wedge-shaped lobes which 
are again coarsely toothed, and are fringed with sticky hairs. 

The flowers are borne singly in the leafaxils, the peduncles 
about as long as the petioles and obscurely jointed near the top (see 
Bulletin No.8 on Sida carpinifolia). Below the calyx is a whorl 
of ten linear hairy bracteoles, the epicalyx, which occurs in many 
of this order; these persist and surround the fruit. The petals 
are of a pale pinkish mauve colour and overlap to the left (the 
left edge curved), but leave small circular openings at the base 
through which may be seen the glistening honey. The stamens 
are set along a tube which projects beyond the uppermost fila
ments and ends in a toothed margin. As in the other plants of 
this order, each stamen has only a half anther. There are ten 
branches to the style, but only five carpels, and these separate in 
fruit as one-seeded nutlets. 

Pavonia is a small genus of 60 species, belonging chiefly to 
Tropical America. Our species occurs in Western and in Southern 
India, in Ceylon and across the Indian Ocean in Mauritius and 
Tropical Africa. 

Vernacular l1ame-Chittamuthi, Tamil. 

Explanation of the figurlI-
I. One stylar aml with stigma enlarged. 
2 . One.celled anther. 
3. Pollen grain. " . 
4. Ripe fruit with the eplcalyx coveTIng the ovary; (a) smgle nutlet. 
S. Part of the epicalyx enlarged with the short glandula.r hairs and long ordinary hairs. 

NO. 18 OF' FVSON 'S .. MADRAS FLOWERS ", NOV. 10. 1913. 
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PARKI NSONIA ACULEATA, L INN. ' 

Natural Orde1'-O.IESALPINE.IE~ 

Parkinsonia aculeata, Linn. is a small tree easily recognised 
by its curious leaves consisting of tiny leaflets arranged on the 
edges of broad green stalks which arise two or four together, 
with a thorn in the middle. The flowers are yellow and come 
out at the end of the cold season, and the pods about the thickness 
of a lead-pencil but drawn out thin between the seeds. 

Parkinsonia.- A genus of the Ccesalpineal having bipinnate 
leaves (C.P. Caesalpinia No. IO) of which the main rachis is reduced 
to a thorn and the rachises of the secondary pinnas are broad; 
thin sepals which do not overlap (as also Poinciana NO.1) and 
cylindrical pods constricted between the seeds. 

A small genus of 3 species. 
Parkinsonia aculeata, Lz·nn. a small tree, glabrous in all its 

parts, with smooth green branches, Rachis-spine sharp and woody. 
Pinnae 2 to 6, 6 to 12 inches long, 1/6th to r/4th inch wide, leaflet 
elliptic obtuse, 1/8th by l/roth incb, 1 veined, sub-opposite, sessile 
except to the small motile pulvinus. Flowers in axillary racemes 
shorter than the leayes, pediceJs ~ inch slender, bracts small, soon 
falling; no bracteoles. Sepels l l sth inch. Petals S/8ths-3/4ths 
inch, yellow, delicate. the uppermo t slightly smaller than the others, 
and turning red. Stamens 10, filaments hairy at the base, anthers 
versatile, ovary hairy, stalked. ,Pod 3 to 4 inches, as thick as a 
lead-pencil, torulose. Seeds oval, smooth, with a very small scar ; 
embryo with thick cotyledons and straight radicle. 

A native of Tropical America, cultivated all over India. 
Tel. - Sima j iluga. 

The thorns representing as they do the main rachis of t he 
leaves, and the tufted arrangement of the apparently simply pin
nate leaves afford useful lessons in Morphology. The change of 
colour of the uppermost petal is worthy of note. It is the corre
sponding petal that is different from the others in Poinciana and 
Caesalpinia. 

In many other flowers some such change in colour is held to 
be of a warning nature tq~ard insects wasting their time in 
visiting flowers whose ' honey has been all used up by visitors, 
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which have done in the way of cross pollination all that was 
required. In this case it makes the flower more conspicuous and 
probably has the effect of inducing insects to visit first the older 
flowers when the style is receptive, and after this the still fresh 
flowers that have pollen still available. In this way there is 
almost a certainty of a stigma being pollinated by pollen of a 
different raceme and a great probability that it would be from 
.a different plant. 

Explanation of th. flglll'fl-
A. A branch showing 2 nodes, from which the pinnae have fallen. Their sears are 

seen on the thorns, below and to the inside the smaller scars or thorns of the 
stipules, and above the axillary bud. 

B. Another node showing 3 pairs of pinnae, belonging to three quite distinct leaves. 
Their position, in plan, is shown to the right, with + for a thorn, 0 for an axis, 
- for a pinna. • 

B.O. the main aXls (of the branch). 
I. + a leaf-rachis as thorn. 
2. the scars of 2 pinnae of I. The other pair on the other side and not seen. 
3. The scar of the stipule of (. 
9.0. An axis axillary to I. 
4. + A leaf-rachis (as thorn) on 9. 
5. A pair of pinnas of 4· 
6.0. An axis axillary to 4 bearing one pedicel only, and that now in fruil. 
7. + A second feaf-rachis as minute thorn on 9. 
8.0. An axis axillary to 7 and bearing a raceme of flowers. 
9. The axillary branch of I ending at 13 in a bud, and bearing at 
10. + A leaf rachis (as thorn) with 
11. Two pinnae. 
12. The two pinnae of another leaf on 9, its rachis seen as II. small thoru. 

1'110. 17 0' FY.ON' ... MADRAS FLOWERS "-NOV. 215,1813. 
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CASSIA MA RGI NAT A, Rox. 

Natllral Order-C/ESALPINIE.lE. 

Cassia Marginata, Roxburgll is a rounded or flat -topped, 
rather compact t ree, with the pinnate leaves arranged very regu
larly along the downward spreading branches, so that the foliage 
appears like a mass or long green sloping roof with the gable 
ends open. This feature shown only to a much smaller extent 
by other species, enables one to recognise the tree when in full 
leaf without the flowers . Leaves stipulate, evenly pinnate, leaflet 
oblong, slightly oblique at the base, mucronate. 

Racemes, axillary, curving upward at ends; sepal ovate, petal 
ovate, the upper most sj:ghtly smaller and inside of all in bud; 
stamens ten, the upper three with shQrt slender filaments and 
small anthers, the next four with ovate anthers opening by pores, 
at the upper pointed end, the lowest three with oblong anthers, 
and Vf'ry much longer filaments. curving up in front; style as 
long as the lower stamens. Fruit a lon a cylindric pod, packed 
tight with a number of flat disc-shaped 5ecds. 

To the special characteristics of Cassia, see Bulletin NO.7· 
In the figure the number underneath each anther shows the 

number of anthers that are of that shape :
A. Flower side view. 
B. Do. hont view. 

C. Do. pct&ls remo\·ed. 

D. Fruit. 

E. Joints of the fruit each containIng one seed. 

F. Do. enlarged with seed. 

NO. 18 OF' F'YSON 'S .. MADRAS F'LOWERS ,,_ DEC . 10 , 1913. 
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LEUCAS ASPERA, SPRENG. 

Natural o rder-LABIATELE. 

A common herb flowering throughout the rear and often 
cultivated for its milk~white flowers. It is an annual, I to 2 feet in 
height, branching diffusely from near the ground or a few inches 
above it. 

tem, green, sparsely hairy, four~sided, hollow, with long 
internodes; leaves, simple, opposite, linear-Ianceolate, margins 
dist;:mtly dentate anrl reflexed, sessile, odoriferous when crushed, 
t to -} inch in breadth and 2 to 2t inches long. 

Flowers in axillary and terminal sessile cymes encircling the 
nodes, bracts i to i inch, green, linear, persistent; calyx ~ to -t inch, 
funnel~shaped, constricted above the ovary and bent, irregularly 
fi"e-tootheel, mouth cut obliquely, the upper two teeth being 
longest, 8 to w nerved. 

Corolla -! to t inch, two~lipped, the upper hooded, with long 
hairs all ()ver and fringing the edges, made up of two lobes, 
outermost in bud; tIle lower. sprea ling made up of three lobes, the 
middle big-gel' 101 e innermost in bu I, corolla tube annulate within 
by a ring of stiff hairs with two grooves corresponding to the two 
passing- down the lower lip. Stamens four, the one alternate with 
the two lobes of the upper lip being absent, enclosed by the lower 
lip in bud, in flower ascending and enclosed by the upper, never 
exposed, ovary, surrounded by a cup~shaped elisc 'which secretes the 
n etar found in the corolla tube in bud, four-lobed, lobes separate 
to the base, one-ovu]ed, tyle starting from the base of the lobes and 
between them, two-fid, one lobe very much shorter or more of~en 
reduced to a slight projection. Fruit of 4 one~seeded nutlets. 

'All over' the plains of India. 
Tall1.-Thumbai. Tcl.-Thummi. 

NO. 19 OF' F'YSON · . .. MADRAS F'LOWERS "-JAN 10, 1~14 . 
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J ATROPI-IA GLANDULIFERA, R OXB . 

Nntllral Order-RUPliORBIACE/E. 

This shrub varies much in size according to the conditions 
under which it is found. 111 dry, arid, tracts, it scarcely reaches 
It to 2 feet in height and the branches arise "ery near the ground. 
Under better conditions it grows up to 5 or 6 feet with the 
branches starting at It to 2 feet above the ground level. In all 
cases the branches are stout though not woody. The stem is 
characterised by the appearance of dichotomous branching which 
is brought about by the vigorous growth of the axillary buds 
which finally reach more or less the same thickness as the main 
axis and push it a little to one side. All the branches reach to 
about the same height, so that the plant has a flat top of leaves. 
The young parts of the stem, the petioles and the margins of the 
leaves are coyered with glandular hairs \yhich make the plant 
v("r), sticky. Tlle upper surface of the leaf is dark green, some
times purplish. The flowers are tinged with yellow, The briO'ht 
green fruits at tile forks of the inflorescence contrast markedly 
with the other parts. The latex \"hich is characteristic of the 
plants of thi s order is in this plant pale green and nO\\'S from the 
cut e:1ds of a leaf or a branch. 

Leaves alternate, simple, petiole as long as the blade with 
two rows of branched glcmdular hairs along the margin of the 
slightly flattened upper surface; tipules in the form of long 
branched glandular hairs encircling the stem; blade digitately 
veined and deeply 3 to 5 lobed, margins minutely serrate, each 
tooth ending in a glandular hair. 

Flowers unisexual and in dicha ial corymbose cymes with the 
female 110wers at thc forks. Bracts and bracteoles lanceolate, 
glandular. 

l\[a]e Ho,,'crs small and many, with calyx and corolla; calyx 
with a hort tube and five acute lobes. Petals free, five; disc 
dividcd into 5 glands one at the base of each petal; stamens 8, 
filaments united to form a col umn at the centre of the flower. 

Female flowers few, calyx, corolla and disc same as above; 
ovary trilocular with 3 styles, ovules, one in each cell; fruit a locu
li.:udal capsule opening suddenly with an explosion which throws 
to a distance the valves of the capsule and the seeds. The seed 
has a Heshy white outgrowth at the top known as the caruncle. 

The oil extracted from the seeds is used as an external applica
tion for rheumati 111. 

Throughout the- plains of India. 
Talll.-Kattamanacku. TeI.-N eppalam. 

Explanation of th9 Figur9s. 
Top row: 1I1alc flower, front vicll' sbowillf! petals [lnd stamens; seed, back side [lnd (ront view 

with carllncle at thl! top; seed without c(lrllnclc ; the same split open to show the embryo, 
Bottom row: l\Jalc Hower "ith petals removed, sid!: view showing the sepals and the column of 

stamens; tmnsvcrse section of the OVM)' ; pistil with 3 styles and stigmas; column of 
stamens, 
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HYGROPHILA SPINOSA. 
Natural Order-ACA~NTI{ACElE. 

The genus H ygrophila belongs to the same section of the 
Acantbacece as Ruellia. de cribed in the first num ber of this bulletin, 
but differs from it in having a distinctly two-lipped corolla. 

Hyf,ropltila spinosa, as the specific name indicates, is charac
terised by the presence of 'pines, usually about six, which spread 
outward at each node. The plant grows in marshy places and is 
very commonly met with in the paddy fields. The stem is erect 
and sparingly branched, 2 to 4 feet in heip:ht. The young parts of 
the plant are scabrid, being covered with whi te stiff hairs. The 
nodes are swollen and are mostly coloured pink. 

Lea.ves 3 to 6 inches by ! to I inch, opposite. sessile, acuminate 
tip, margin sinuate and ciliated. the blade narrowed into a broad 
base; the bases of the two opposite leaves meet across the node 
::nd form a. hallow sheath. 

Whene\'er the axillary bud does not develop as a branch, it 
is modified into a spine. This bears two leaves at its base, and 
from the axils of these two more pines arise, ach again bearing 
two leaves at its base. 1 he buds at the axils of the latter develop 
into tJower bud, 0 that from the axil of each of the leaves on the 
main stem 3 spines, 6 lea\'es, and,"," tlowers arise. All these parts 
are sessile and crowded round the node. The leaves arising on 
the spines are much smaller than those on the main branches. 

The flowers are sessile and each has two bracteoles. Bracte
ole leafy, base broad and mem braneous, enclosing the bud at its 
axil, about an inch in length; sepal 4. upper longest and largest/ 
t inch, green at the tip ; others ub-equal. keeled membraneous 
and hairy, the lower slightly bi-fid ; corolJa forms a narrow tube at 
the ba e and broadens outsi Ie; two-lipped, upper 2 and lower 3 
lobed; lobes twi ted to the left in bud, tube white and lips 
bluish-pink; the middle lobe of the lower lip has an yellow spot 
from which a groove runs to the b1se of the tube. This groove
like deprc sion or channel appear as a ridge when viewed from 
the outside of the corolla tube, givinO" off branches pinnately that 
stand out in reliet" from the membraneous throat beneath the lobes 
of the lower lip. 

tamens 4, starting from the throat of the corolla, didynamous, 
upper two shorter, filaments curved so that the anthers meet; 
anther cells parallel, sub-equal. 

Disc annular, ovary two celJed; ovules 8 to 10 in each cell, with 
retinacula; style single. 

Fruit a loculicidal capsul ,enclosed by the calyx and very short. 

TJlROU HOUT INDIA. 

TOIll.-Nir-mulli. Tel.-Nirguvi veru. 
Ad c tion ofthe roots or leav s is used as a diuretic in dr psy. 

NO. 21 OF .. F"YSON 'S MADRAS FLOWERS "-MARCH r. 1914. 
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COMMELINA BENGHALENSIS, Linn .. 

The COllllllelillaccIY. consist of w,eak herbs, many.of which have 
a 'creeping habit and zig-zag ~tems. The order belongs to the 
monocotyledons and consequently differs from the plants described 
in our previous numbers in having only one seed-leaf or cotyledon, 
in the fact that ,the Aoral organs are in threes, in that the leaves 
generally ha.ve a sheathing base and that the veins are parallel. 

Comme/illa bellgiralensis is a common plant found in big 
patches on moist land especially along water-courses and in shady 
places. The branches spread all round rooting at the nodes. 
The leaf-base forms a tubular sheath extending up the internode 
from '2 to! of an inch. The sheath is roughly hairy and prominently 
veined, with the margins ciliated. The blade is elliptic-ovate, 1 

t It inch hy t to I inch. The ba e of the blade is narrowed into 
a very short petiole above the sheath. An obvious midrib runs 
through the middle. The other veins are parallel and arched 
towards the tip. 

Two kinds of flowers are met with, (I) borne on aerial stems 
and (2) underground. 

On aerial branches 2 to 3 !-Iowers are enclosed in a big funnel
shaped bract called a spathe. Two or three ~such bracts occur on 
each axillary inflorescence. I f there are not more than two Howers 
in the bract, both are borne on the same peduncle and are herma
phrodite. When there are three flowers, the third is on a long 
peduncle by itself and is male only. The Rowers come out of the 
bract one after the other. 

epals, 3, pale O'reen and slightly fleshy. Petals, 3, bright 
blue, 2 big, clawed and spreading, J, small, boat-shaped and 
sessile. Stamens, 3 fertile and 3 taminodes. Of the former, 
one has a big, yellow, long anther and a long filament, the other 
tw hav small, round, pale-blue anthers with broad connecti es. 
The stamin de have shorter filaments and cruciform yellow 
bodies. The filaments of the fertile stamens are spirally coiled. 
Ovary, three.cel1e~ with a 10110", blue, spirally coiling style. Two 



cells are each two-ovuled and on ne-ovuled. Fruit, a loculicidal 
capsule. The fruit is enclosed in the bract by the curving of the 
pedicel of the flower after tiowering. Seed-coat furrowed. 

The flowers on the underground branches are also enclosed in 
bracts, generally one, rarely two in each bract. These have the 
same parts as uesct'\'oeo. a'oove a\'\u t\\e peta\s ate a\':>o s\\.g't\\\"j 

coloured. But these never open and the stigma is self-pollinated. 
Of the three fertile anthers found in tnese also, the cells of the big 
yellow anther open towards the outside (extrorsely) and the two 
others open towards the inside (introrsely) or not at all. The 
style elongates and coils spirally, and in doing so, the stigma 
rubs against the pollen of the big yellow anther and is thus polli
nated. uch flowers which do not open and are self-pollinated 
are said to be cleistogamic. 

TI-lIWUGIlOUT I NDIA. 

Talll.-Kanang Kirai. 
Explanation of the figures. 

1. fl. Open 11u" cr. 
b. F rwt with the pedicel . ' ide vie" showing two cells, one with a constriction bet"ee:1 

two ovules. The other has only one ovule. 
c. Floral diagram. 

2. a. Underground inflorescence in bud. 
b. The same with the ouler bract removed showing a bud and a spathe. 
c. pallie removed showing the flower bud inside. 
d. Side view of the fruit. 

3. a. A staminode. 
b. One of the smaller fertile anthers. 
c. Tbe big fertile anther. 

4. CI . One half of the spathe removed to show the fruit inside. 
b. Side view of the fruit. 
c. Fruit in section showing three cells. 

5. Underground inflorescence bearing cleislogamic !lowen. 

NO. 22 OF '" FVaON" MADRAS FLOWERS " -MARCH 21. 1e14. 
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ARGEMON E MEXICANA, Linn .. 
Natural Order- PAflAVERAOE&. 

Papaveracere is a small order which i represented in Southern 
India only by Argemone mexicana, except for a few cultivated 
poppies. As the specific name indicates, A. mexicana is itself 
not a native of India, but was introduced from America long 
ago. It is now thoroughly domiciled and spreads over the whole 
of India. 

This plant is characterised oy frequenting a dry habitat. It 
occurs along road sides, on dry tank bunds and fields, and mostly in 
places where very few other plants will grow. The young plants 
may be seen coming out about the beginnincr of February, and 
by the end of March they are in Rower. In another month, the 
fruits split open and begin to dr p their seeds. hortly after, only 
the dry stumps remain with the fruits at the top and the seeds 
all ready to be scattered about by wind or shaken out by cattle. 

The plant protects it elf from the effects of the dry conditions 
under which it crrows by a complete coati ncr of wax all over its 
surface, which prevents excessive los of water. It is this coating 
that crives the plant its glaucous appearance. 

All parts of the plant contain a yellow juice wh'ch Rows out 
on cutting. 

The stem is herbaceous, 2 to 4 feet in height, and branches 
from near the crround. The leaves are ses ile and half-amplexi
ca~l (i.e. the base of the leaf encircling the stem) ; margin sinuate, 
pinnatisect and pinescent. Prickles pointino' downwards occur 
both on the stem and at the back of the eins of the leaf. 

The Rowers are found solitary at the axils of the leaves or 
terminally on axillary branches. Sepals three, valvate, h oded and 
horned, caducous. dropping as the Hower opens. Petals, six in 
two rows, yellow, obovate and sligh tly clawed. tam en many, 
arranged spirally round the slightly rai ed axis. Anthers long. 
cells parallel. curling back after dehiscence. Ovary superior, 
prickly, one-celled with fI ur to si.· pari tal placentas. tigma 
sessile, four to six lobed and grooved. Ovule many, amphitropous, 
raphe prominent. 

Fruit open by valve about half way from the top. But 
th placentas remain b hind united to the persistent stigma, thus 
~ rming arch s vel' the now opened capsul. Each arch may be 
call d a replum, 
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The root, stem, leaves, and the yellow JUIce they contain are 
used in medicine. 

English, Mexican poppy. Tamil, Bramili:..dandu. Telugu, 
Bramhadantu. 

Explanation of the filfllre •• 
I. Flower-bud showing the horned sepals. 
2 . Single sepal- front view . 
3. Bud with the sepals removed. 
4. tamen. 
5. Open capsule, showing the persistent placentas arching over the opening. 
6. Seed with the pitted surface and raphe, 
7. ross section of the ovary showing the parietal placentu. 

NQ. 23 OF FYSqN'B "MADRAS FLOWERS " -APRIL 26 , 1914. 
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MOLLUGO SPEH_GULA, L INN. 

Natural Order-FICOIDE/.E. 

Mollugo spergula is a very common profusely branching 
prostrate herb with a perennial root stock. The tap root is stout 
and long; the branches sprawl in zig-zag fashion and cover 11 to 
2i feet of the a round all round. The branching is rather, pecu
liar. Each branch ends at every second node in an inflorescence 
and an axillary bud continues the vegetative axis, so that the 
branch is really a sympodium though apparently monopodial. 
The nodes arc swollen and hairy. 

The leaves are whorled, three to four occurring at each node. 
They arc unequal, those arising on the upper side being smaller 
than those on the undc;r side, and they are not spaced equally on 
the circumference, those on the upper sides being muctl closer 
together than the other t\VO, which indeed practically come out 
laterally. Thi s is an ad,-antage as the leaves can thus be more 
eas ily expos d to lig ht where the stem is pr strate. 

Leaves shortly }Jetioled, i to I inch spathulate-Ianceolate. 
The inflorescence is terminal and cymosely fascicled. Pedi

eels ~ to I inch, sepals imbricate, margins membraneous, tinch, 
petals 0, stamens fiye to ten , staminodes filamentous, between the 
stamens. Anthers dorsi fixed. Ovary superior, three-celled with 
three stigmas, placentation axile, o\-ules many, campylotrapous. 

Fruit an elipsoid, loculicidal capsules enclosed by the per
si tent calyx. Seeds rein forms with a white bristle-like append
age running round from the hilum. Seed coat tubercled, embryo 
curved. 

Flowering almost all round the year. Distributed through the 
major part of India. 

Explanation o f the F igure • . 

I. Open flower. 
2. ross section of the ovary. 
3. eed, showing the appendage and the tubercled surface. 
4. Longitudinal section of the ovary. 

[Subscribers are reminded lhat lhis is the last issue of tht:: fi rst series. Renewed subscrip
tions o f l{c. I for a single copy of each of the ne~l 24 issues should be sent to the Professor of 
Botan)', Presidency COllege, lhrough A. Srini,·asay),a. 

During Mr. Fyson's absence from l\Jadras Ule Bullelins have been prepared by Mr. Eknm
bamm, Assislant Professor of ]30 lany, Presidency College, and this arrangem~nt will be con
linued for the present.) 

A. G, HARPER. 

NO . 24 OF FYSON 'S " MADRAS F'LOWERS " - MAY 10, 1914. 
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LA.GE RSTRCE MI A F LOS REG I NlE, 
R ETZ . 

Natural Order-LYTHRACE/E. 

Lagerstrremia Flos Reginre is a large tr~e, 40-60 feet in 
height with conspicuous brightly coloured inflorescences flower
ing copiously at the beginning of May. The bark is of a light 
grey colour, but t he younger parts rusty tomentose. 

Leaves, alternate or sub-opposite, shortly petioled, three to 
four by 4 to 8 inches, elliptic to Ian ceo late and coriaceous. 

The order Lythracere is characterised by the petals d,nd 
stamens springing from the calyx tube and also in that the 
stamens are bent and the petals are crumpled in bud. 

The inflorescence in L. Flos Reginre is a panicle of cymes, 
racemose!y arranged, each cyme consisting of only three flowers. 
The calyx tube is cup-shaped and marked with broad ridges out
side. Lobes six, triangular and valvate in bud. Petals six, broad, 
purple-lilac, distinctly clawed, margins undulate, springing from 
the top of the calyx tube between the lobes (i.e. perigynous). 
Stamens many, also springing from the calyx tube but at its base. 
Filaments long and of the same colour as the petals. Anthers 
yellow and with broad connectives which are glandular and 
secrete honey. Contrary to expectation there is no honey at the 
bottom of the calyx tube. Ovary superior, six-celled, with a long 
coloured style ending in the stigma, ovules many, axile. 

Fruit a loculicidal capsule, six-valved, the lower portion enclosed 
in the persistent calyx. The ojJen capsules persist on the plant 
and are found intermingled with the youna inflorescences of the 
next year. The seed has a broad wing at one end. 

The plant yields a very valuable timber. 
Di tribu ted throughout Southern India, Ceylon, Eastern 

Bengal and Burma. 
Talll.-Pumarathu. Tcl.- Chennangi. 

Explanation of the Figures. 

1. Open capsule with the persistent calyx and cup. 
2. Side view of one valve with the seeds. 
3. A winged seed. 
4. Single valve with the outer wall remov d showing the seed!; from outside. 

No . 25 OF' FYSON 'S .. MADRAS FLOWERS "-MAY 25, 191 4 . 
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CALATROPIS GIGANTEA, Br. 
Natural Order-ASCLEPIADELE. 

This plant is very common on dry waste lands throughout 
India. It is a perennial shrub with the branches starting close 
to the ground and reachinO' a height of 4 to 5 feet. As in 
Argemone mexicana, described in a previous issue, and fulfilling 
the same function, the plant is covered with a grey bloom, but here 
it is due to a dense covering of hairs and not wax. The flowers 
come out in April and May, but stray plants can be found in flower 
almost all the year round. This plant has abundant milky juice, 
like others belonging to the same natural order, which also 
contains some rubber-yielding plants. 

Leaves fleshy, opposite, the lower ones almost sessile and 
the upper ones shortly petiolate; elliptic-obovate, tip acute, base 
cordate. 

Inflorescence of terminal cymose umbels with long peduncles j 

pedicels I to It inches; calyx, small, five-lobed, segments slightly 
united at the base. 

Corolla pale purple, gamopetalous deer Iy five-lobed, lobes 
va]vate in bud and twisted when old. Stamens five, filaments united 
to form a tube having on its back five buttress-like outgrowths 
coiled at the base. These outgrowths form the corona. The 
corona lobes can be easily separated, leaving the stamina I tube 
behind. Anthers united by their inner faces to the broad stigma. 
The two cells of each anther are separated by a broad connective, 
but the opposite halves of adjacent anther are quite close to each 
oth r. Just at the angles where two anthers me t, a black dot 
will be seen. Carefully insert the point f a needle below the dot 
and draw it out with an upward jerk. You will now find attached 
by short stalks to the black dot are two yellow masse, one 
coming out from each half anther f the two adjacent anthers. 
The yellow mas es consi t f poU n ?,rains which in plants of this 
order are not puwdery put gath red to 'eth r into one or more 
masses in each anth 'r cell. The littl black dot, with the two 
stalks that pull out the p llinia. is call d the translat l', because, 
as explained below, it translates the pollen to the stigma. 

It is an e 'cellent contrivance indeed for ensuring cross 
pollination. In Calotropis gigantea, the carpenter bee generally 
does this work. The bee sits on the yellow head formed by the 
anthers and the stigma and sucks the hon y that is found in the 
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coiled bases of .the corona lobes. As it moves about from lobe t 
lobe, the pollinia are drawn out by the pointed recurved barbs 
on its legs catching in the transla.tor, just as by the point of our 
needle. They are then carried away to another flower, where 
they stick to the stigmatic surface. 

Most of the Asclepiadece have the above structures such as 
the corona, which may be of various attractive shapes, and the 
pollinia, and the order is easily distinguished by them. 

The ovary in C. gigantea and in the others of this order 
consists of two separate carpels. The styles are also free 
except at the top where they unite to form one stigma. 

The fruit is made up of two follicles. The peri carp is spongy, 
the seed broadly ovate and tipped with long glossy hair. 

The plant yields two kinds of fibre, (I) The silk cotton from 
the seeds, (2) a fibre that can be derived from the root. 

" India rubber " can be prepared from the white milk. The 
plant is also of medicinal value. 

Tamil, Yerukkam. Telugu. Jil1edu. 

Explanation of the figure •• 

I . Open flower. 
2. Corolla removed showing the corolla. and the head formed of the allthers and stigma. 
3. Ovary showing two separate carpels, two styles and t'he single, fused sliJ;,'Il1a, the 

anthers being removed. 
4. Anthers enlarged, showing the bllLck dots. 
5. The black dot with the pollinia attached . 
6. Cross·section of the fruit showing the spongy pericarps. 
7. Longitudinal section of the same showing the arrangement of the st:ed~. 

NO. 28 OF' nSON·S .. MADRAS F'LOWERS "-NOli. 6.1914. 
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IONIDIUM SUFFRUTICOSUM, Ging. 

Family-VIOLA CEdi. 

Ionidium suffruticosum, Ging., is a small plant and hardly 
noticeable in the short gra s of compounds and waste places, but 
it may be recognised at once by the flat pink, and comparatively 
large lower petal, the other petals being inconspicuo!ls. It is in 
flower now and may be found most of the year. 

Stem woody and perennial below, herbaceous above; and there, 
as well as on all tbe other gre n parts, o'labrous or with minute 
hairs. Leaves alternate, t to It inch by an eighth to a third as 
broad, oblanceolate to obovate, acute, tapering to the base, and with 
obscurely serrate margin. Stipules l'6 _.l. inch 5carious, acute . 

. Flowers solitary in the leafaxils on stalks of about t inch, which 
are bent down near the top, so that the flower is horizontal; and 
with two small bracteoles at the bend. Sepals 5, acute. Petals 
5 ; the lowest with a Rat pink blade of ~ by t inch, and claw nearly 
as long haped as a half tu be and projecting backwards between 
and a little beyond the two lowest sepals: lateral petals i· inch, 
acute with pink tip visible at the back of the flower and so 
clo e together at the ba e as to appear like a single divided 
petal (b in the plate) : two uppermost petals very small, acute, 
colourless not projectin beyond the sepals. Stamens 5, very 
small, with short filaments pale yelluw anthers and dark orange 
(Japs (continuations of the connective): the two lower filaments 
with short projections which fit backwards into the hollowed base 
f the lowest petal, and are hairy. Ovary almost globular, one

celled with · three parietal 1 lacentas and surmounted by a stout 
style with somewhat oblique, cup-shaped stigma. Fruit a 
globular capsule, splittino' open into three boat-shaped parts each 
with its r()w of seeds. eeds with a small white excrescence (aril) 
at one end . 

. The parts are all very small and require a good lens to see 
them by. 

The flower is ada) ted to the visits of in ects especially smalJ 
butterflie in this way. The anthers open inwards and shed their 
pollen round the styl , wh re it is protected and prevented from 
falIin~ out by the nark orao;e flap ' . sma1 I butterfly attracted by 
the pmk petal sits 00 it and pr bes the hollowed base for honey. 



" 
In doing so its proboscis touches the projections on the lower 
stamens and shakes the anthers so that pollen falls out on to it. 
When the insect visits another flower tbe cup-shaped stigma 
receives any pollen that may be broucrht. 

The family is a small one of about 20 genera and 300 species, 
and occurs in temperate and tropical regions. The Violet and 
Pansy, species of Viola, are well known garden plants in the 
cooler parts of the world. 

P.F.F. 

f"plln"ion of the pIlle. 

(a) The lowest petal. 
(Ii) The two la.teral petals. 
<c) One of the uppermost petals. 
ld) The Rower after removal of :he sepals and peLais showing the lll.mens and tho slil:ma 

projecting above them. 
_ (e) Ont: of the lowest stamens. 
(f) The fruil. 
(g) The same opc:Dcd. 
(k) A set!d. 

NO. 21 OF " FV.ON '. M .,R •• FLOWE ... '-FE8. "111. 
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PASSIFLORA FCETIDA. 

Family- P A SSI FLORA CEdJ. 

A thin stemmed plant, climbing by means of axillary tendrils, 
and covered with fairly long hairs, some sticky (glandular). Leaves 
alternate. triangular, slightly three-lobed, cordate at the base, and 
about 2 inches long, with stalk ! inch. Stipules represented by 
a few long-stalked glands. Flowers solitary, on axillary stalks, 
surrounded at first and in fruit by three bracts which are divided 
pinnately into narrow segments, themselves branched pinnately 
more than once, and sticky with numerous stalked glands. Sepals 
five, about t inch, on the edge of a very short calyx-tube. 
Petals five, about as long, springing- also from the edge of the calyx
tube. Inside the petals a ring of lono- slender filaments (the 
outer corona), and at the base of these a row of short ones (the 
inner corona), and inside these again another row of much 
shorter ones. Ovary and stamens raised upon a stout stalk, which 
rises from the bottom of a thin-walled cup. Stamens five, with 
stout spreading filaments and large anthers attached lightly by 
the middle of the back. Ovary globular, hairy, with three larcre 
spreading styles dilated at their ends. Fruit a capsule, one-celled, 
with three parietal pla¥entas, to wh ich the numerous seeds are 
attached. eeds, as they g row, becoming enclosed in a sort of bag 
which grows up round them from below and is known as an aril. 

The genus is a larcre one belonging chiefly to the tropical 
regions of America. This species is not a native of India but has 
become naturalized . here and is now quite common on the plains. 

The tendrils are probably modified branches; the presence of 
two sucb structures, a tendril and a flower-stalk, in the same leaf
axil is abnormal in plants, but does occasionally occur. 

P.F.F. 

No. 28 of the P .... ld.ncy Coli • • • Bota nica l Bull. t l n - Aprll 10. 191 S. 
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I-IIBISCUS MICRANTHUS LINN. 

Natzwal. Order-MALVACE/ E . 

A fairly common pla nt with thin green branches made rough by 
minute sta r-shaped hairs, five whit petals spreading backwards and 
twi ted over one another, and five rather long styles each with its very 
hairy stigma, sticking out, nearly always to one side, from the top of a 
bunch of anthers. 

The genus Hibiscus belongs to the family Malvaccre, to which also belonos 
Sida, one species of which was illustrated in Bulletin No.8; the main 
characteristics of the fanlily being the rough hairs, slimy and strin gy inner hark, 
alternate leaves, flye twisted or overlapping petals, numerous kidney-shaped 
anthers, which open along one slit only, attached to a central ~taOlinal column, 
and a superior five-eel leo oyary with fj"e styles or stigmas. 

But Hibiscus differs from Sida in the fruit being a capsule, not splitting into 
five nutlets as in tbat genus, but opening along the middle of each I cell' ; and in 
havin~ below the calyx 3. circle of five to ten sepal-like structures, collectively 
known as the' epicalyx.' 

The genus is !l large one of nearly 200 species, natives mostly of the tropics. 
A very common garden plant, in one or other of its J1UmerOUS varieties and 
hybrids, is the hoo-flower, H. rosa-sinensis L., which has been brought bere 
from China. Another also with large red Bowers but much divided petals, is 
H. schizopctalus Hj., a native of Zanzibar. For other cultivated species see 
te:\1:- oaks. 

Hibiscus micranthus Lilm. A thin- temmcd straggling bush, rough 
all 0\ er with minute stellate ha irs (see fig. e). Leaves stalked, roughly 
ovate, more or less three-lobed, and irregularly toothed. Flowers on 
long axillary stalJ{s, which ar jointed about one-fifth.from the top (for 
an explanation of this see under Sida in Bulletin No.8). Epicalyx of five 
linear parts_ Sepal % inch, on a hart cup-shaped calyx. Petals 
white, ~ to ~ inch, ovate-oblong, over lapping each other to the Jeft, 
and twist d in bud; spreading fiat or backwards when_ fully open, and 
still twisted slightly. Stamina! tube with an th er from ne,!T the base to 
near the top, wh re it nds in five small teeth: anthers tightly packed: 
pollen-grains with small spines. Styles five, projecting % to ~ inch 
and usually bent to one side: stigmas flat and round, very hairy. 
Fruit an egg-shaped capsule, of five or six' cells,' each with about 
four cotton y seeds, and op ning ]oculicidalJy in as many I alves.' 

At first the Bower-stalk with its bud ~tands erect, later on it bends down_ 
wards. When tbe flower is open the stalk is more or less horizontal and as the 
fruit ripens it ri es up again . . imilar movements are not un ammon among 
plants generally. 

P.F.F. 

No. 29 of the Pr •• ldenc:y Colleg. Botanical Bulletin- Sept. 24, 1916. 
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PELTOPHORU M FERRUGI NEUM 
Bent/t. 

Nattwal Orde1'-LEGUMINOSEk. 

A handsome tree with dark green feathery foliage and tall panicles 
of yellow flowers, which turn into flat reddish brown pods. 

Peltophorum, a genus of the family Leguminosere and sub-order 
Cresalpinere, consisting of trees with evenly bipinnate leaves and showy 
yellow flowers in axillary and terminal panicled racemes, and charac
terised by the pod hay;ng a wing along both the upper and the lower 
edges. 

Species abou t 6, in the tropics of the whole world. 

Peltophorum ferrugine um Bel/th. A hand ome tree growing to 30 
or 50 feet in height in the open, and with trunk of lYz to 2 feet, covered 
with smooth bark. Branchlets rusty tomentose, ticky. .Leaves large, 
the main stalk rYz feet long, much swollen at the base: pinnas 7 inches: 
leaflets a bout twenty pairs, 1 by %' inch, oblong, green a bove, rusty 
tomentose below. Racemes 8 to 10 inche , covered as are the short 
pedicels and the backs of the sepals with reddi h brown glandular 
pubescence. Buds globose, green tinged with reddish brown. Calyx 
h mispheric, %' inch: lobe twice as long, re.flexed, ciliate, green on the 
upper side. 

Petals r inch, obovate, crinkled, yellow but brownish towards the 
ba e on the outside. Stamens ten, of different lengths; anthers about 
1 / 12 inch oblong, attached by the middle of the back. Style tout below, 
tapering gently to the small stigma. Pod when young sticky and moist, 
about 3 by I inch, with a %'-inch wing down each side. Seeds three or 
fOUT, .flat. 

No. 30 of the Pre.idency Coile •• Botanica' Bulletin-Sept. 13, 1815. 
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GENIOSPORU M PROSTRA TUM 
B ENTH . 

. Natural Ordc1'- LABfAT /E. 

A small p lan t very common on sandy so il . and easily recognised by 
its h abit, of which the plate gives a very good idea. 

The genus belongs to a section o f the LA RlATIF. in which the lower lip of 
the corolla is hollowed (like a boat or a spoon) and thestamens are bent down 
so as to lie in it. The flowers are rather small and except when fully out and 
quite fresh, are not ea y to examine. 

Geniosporum prostratum Bel/fh. Taproot strong. Stems many, 
spreading fiat on the ground, but rising up in the flowering part; covered 
as are the leaves and flowers with whi te jointed glandular hairs which 
make the plan t gr yish green in colour and give it a pleasant aromatic 
smell. Leaves under ~ inch, ovate or elliptic, shortly stalked, with a 
few serrations, usually quite fiat on the ground and often directed back
ward. Flowers very small, in dense whorl which are arranged in 
erect spikes. Calyx nearly regula r [,' 16 lnch. Coroll'a % inch, whi te or 
pinkish: lowest lobe spoon-shaped, other fo ur smaller, triangular, with 
deep pink markings on the inside. Anthers round opening by one 
transverse or horizontal sli t. Calyx in frui t nearly cylindrical: nutlets 
ellipsoid, smooth or minutely wrinkled, brown. 

The prostrate habit of the stems is a common feature of plants In poor 
dry soil, but the flowers are carried up off the ground. 

P.F .F. 

No. 'I o~ th. Pre. ld8nOY 0011.88 Botanica l SLilletln Oot. 6th, 191$. 
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TRIBU LUS TERR EST R IS LINN. 

Natural Orde?,-ZYGOPHYLLEAi. 

A small prostrate herb with yellow star-like flowers and spiny 
fruits; common everywhere and in flower most of the year. 

The genus is a small one, widely spread, but chiefly in the warmer parts 
of the world. The family is closely allied to the GERANIACI£JE. and differs from 
it mainly in the fruit. 

Taproot strong. tems numerous spreading out flat on bare ground, 
wiry, reddish or pinkish brown in colour, hirsute. Leaves pinnate, 
opposite; but those of a pair unequal, the larger leaves alternately to 
right and to left. Leaflets three to seven pairs, subses ile, broadly 
oblong with rounded ends. slightly larger on the outer margin, hirsute 
on the lower side. Flowers solitary, stalked in the axils, usually of the 
smaller of a pair of leaves. Sepals acute. Petals five, slightly larger, 
quite free, oblong or obovate, but frequently by day curled sideways and 
hence in appearance narrow. Stamens ten. Ovary covered with erect 
hairs i style short and thick ending in five radiating tigmatic lines. 
Fruit very piny, breaking into, u ually fiv e, parts each with two to 
five long-pointed seeds. 

The prostrate habit with stem. flat on the ground and leaves all facing 
upwards is very common among plants on poor soil. The spiny fruits are 110 

doubt carried on the feet of animals from place to place. 

P.F.F. 

No. 82 of the Pr •• idenoy Colle&. Botanioal liIulietin - Oot. 22nd. 1915. 
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COMMELI NA PALEAT A HASSK. 

Na tural Orda-COMMELINACE/E. 

Anoth r species of this genus was figured and described in Bu] 1 tin 
No. 22, and it wil l be seen, by comparison with that figure, that the 
two species differ mainly in the shape and hairiness of the leave and 
in the fruit; which here has three single-seeded cells. No uncL~ rground 
flowers have been seen in this species. 

C om melina p alea ta Hassk. A weak- temrned herb, its stem5 for the 
most part spreading on the ground and rooting at the nodes. Whole 
plant except leaf-sheaths and spathes glabrous. Leaves narrow-elliptic 
or Ian 'eolate, 2 to 4 by ~'.3 to ~~ inch, quite entire, with a prominent 
midrib and four other main nerves as well as much more slender subsi
diary ones running parallel to each other down the blade. Base of the 
leaf tubular, forming a si1t'ath round the axis~ inch or more long, ciliate 
at the top: no petiole. Flowers two or three together in tl'e axil of a 
large bract (spathe) which is fold ed fiat and from which they emerge 
one at a time. "p :.tls three, one larger tlnn the other two· Petals: two 
larger with round spreading limb ~ inch aero . blue; one smaller, 
7fl inch by I 30 inch, hidden inside the larger concave sepal. Stamens 
ix, but three only fertile: staminocle with yellow heads, two of one 

shape, the middle one different and larger. Fruit a capsule of three 
cells, each with one round seed. 

The spe ies is very common in cool shady places, by road·side and wherever 
the grass is not eaten down c1osdy. 

P.F. F. 

No. 38 0' t:he Presldenoy College Botanioal Bulletin-Oot. 21tt:h. 1915. 
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MILLINGTONIA HORTENSIS L INN. 
Natural Order- BIGNONIACE/E. 

Eng. Indian Cork; Tam. and Tel. Karaku, Maramalli. 

The family BIG:-.IO:-rIACE.tE consists of trees or climbers with opposite pinnatelY 
compound leaves, and monopetalous flowers with five lobes to the corolla, four 
fertile stamen and often 1.1so a fifth quite rudimentary, and a two-c.:! lled ovary 
which al most always becomes a capsult! full of flat wi nged ~eeds. It is a fairly 
large family belonging to the warmer parts of the world, and more especially of 

outh America. 

Millingtonia hortensis Li7lJl.- A tall tree, growing near Madras to 
thirty or forty feet, but not as a rule spreading, for the branches are short. 
Bark rough, light brown in colour and oft like cork, whence the name. 
Leaves bipinnate, I to 2 feet long, with the main petiole and secondary 
stalks slender. Le'dlets ovate, acute, dark green, smooth but showing 
clearly the midrib and nerves. Flowers in large panicles, white, fragrant. 
Calyx mall. Corolla tube 2:% to 3 inches by I 10 to~ inch: lobes five, 
spreading, % by ~ to % inch, the top pair not separated more than half
way. Anthers lying together under the upper pair of corolla lobes; each 
with one-half only developed, the other half appearing a a small hook. 
Fruit a flat capsule, 18 by I inch or thereabouts: seed with Its wing 
about inch long. 

A native probably of Bumla, but planted in gardens and quite C0Dllllon. 

The flowers open in the evening and fall in the early morning. A sweet 
scent is very common in flowers which open only at night, and serves no doubt to 
attract night . flying mOths, which art: able also to see a white flower in moonlight 
much more easily than a coloured one. 

An excellent and full er description will be found in the Hon . Mr. A. Butterworth's .. Some 
Madras Trees," p. 11)1. 

No. 34 of the Pre.ldeno:v College Botanloal Bulletln-..... ov. 12th, 1915, ' 
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CLEOME ASPERA K iliNIG. 

Natural Order- CAPP ARIDEIE. 

Another species of this genus was figured and described in Bulletin o. 3. 

Cleome aspera Ka'1lig is an annual herb, common on sandy places, 
with several branches preading flat on the ground from the root which 
goes deep into the soil. The branche are covered with minute prickles 
giving them a rough feel, whence the name tlSpfrrz . The leaves may be 
simple or of three leaflets, both kinds occurring, often together on the 
same branch. They vary somewhat in size, but are as a rule from % to 
I~ inches in length, 'clnd the blades may be about % inch wide. The 
flower are born ing·ly on axillary petlic I ; and have four narrow 

cHow spreading petals and about six stamen. The fruit is a narrow 
pod, about I~ inches long, pointed at each end, and contains a number 
of rough-skinm·d seeds. 

No. SIS of the Preeidency College Botanica' Bulletin-Nov. 28th, 19'5, 
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M URRA YA EXOTI CA, L INN. 

Natural Order-RUT ACEk. 

Usually in gardens and hedges a shrub, but also occasionally a 
tree, with light brown bark. Leaves pinnate, of about seven leaflets, 
which being arranged not in pairs but alternately may appear like indi
vidual leaves ; the blades ovate, with bluntly cuspidate tip and slightty 
crenulatt: almost entire margin, very glossy on both sides, and when 
held up against the light showing numerous small round internal oil
glands. Flowers in terminal irregular panicles, white ortinged with the 
palest yellow colour, and with the scent of the Orange flower. Petals 
five. Stamens ten, their filaments broadened in the lower part and 
lightly connected together there. Ovary seated on a thick disc, and 
narrowed to the rather thick style which ends in a large round stigma, 
conspicuously covered like the leaves with oil-glands. Fruit a oval 
berry about % inch long with one or more seeds, which have a large 
embryo but no endosperm. 

The flowers appear soon after rain at any time of the year and have the 
fragrance of the Orange but rhe leaves when crushed have a somt:what 
disagreeable odour. 

No • •• of ~h. P ••• ld.noy Oollell. Botanloa' .\I".~I" - Deo. loth. '.Ia. 
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PEDALIUM MUREX, LI N. 

Natural Order-PEDALINE/E. 

A stout-stemmed herb easily recognised by its lobed leaves, 
pale yellow trumpet-shaped flowers, spiny fruits and a curious 
sliminess of the leaves when wetted. 

Stem about one foot high, not much branched as a rule: the 
whole plant above ground a bright green colour and nearly glabrous. 
Leaves opposite and decussate, about 1~ by I inch, roughly 
oblong-oval in shape but with a bout five blunt teeth or lobes on each 
side : stalk I inch, with two blank glands nea r the base. Flowers 
one in the axil of eJ~h of the upper leaves, erect, on short stalks 
of about 1/ 12 inch. Sepals r/12 to % inch, slender. Corolla1'!1e 
yellow: the tube r inch long and about % inch wiJe to near the 
mouth where it spreads into five nearly equal lobes ; throat a deeper 
yellow. Stamens attached to the corolla, four, didynamous, with 
distinct rounded anther-halves; and a fifth much shorter and rudi
mentary one at the back with red tip but no true anther. Style 
fork d at the top into two small stigmas. Fruit conical in sbape 
with four curved sides and four stout pines at the corners of the 
base : the wall rather thick; and, in ide, two cells each with two 
pendulous seeds. 

The base of the corolla below the fifth, rudimentary, stamen is 
buiged, and here will be seen a small gland (p.art of the" disc") 
which on being irritated exudes honey. 

The family PEDALlNEIE is a 'Illal l one, and resembles the CROPH U
L ·\RINEt£ and the BIGNONIA E :E in haying a rudim ntaty fifth 
stamen, which is altogether absent in the .\CANTHACE.fl<: The most 
important member of tbe family is Ses(wmm indiculll, a plant cultivated in 
all warm countries for the oil (" Sesame" or " Gingelly ") extracted from the 
seeds. 

No. 37 of the Pre.idency College Botanica.1 Bulletin- Sept. 2, 1918. 
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ZORNIA DIP IYLLA, P ERS. 

Natural Order- PAPILIONACE/E, tribe H edY3arect. 

A thi n-stemmed plan t of sandy places, lying as a rule close to 
the g round and asi ly recognized by its pairs of narrow leaflet, 
its small yellow flowers and prickly jointed pods. 

tems numerous, slender and wiry, spreading from an annual 
tap-root, one to two feet in length, quite glabrous. Stipules about 
Yz inch long, lozenge-shaped, prolonged below the point of attach
ment , acute at both ends. Leaf-stalk ~ to I inch, slender: leaves 
of two leaflets only, the e about % inch, elliptic, lop- ided. 
Flowers yellow, about ~ inch, in axillary racemes, somewhat 
longer than the leaves; each with two bracteoles similar to the 
stipules at the base. Calyx small. Keel straight and pointed. 
Anthers all equal, round. Stigma capita teo Fruit of three or four 
segments, exserted slightly beyond the large bracteoles each 
segment ~ inch long and broad, indehiscent, enclosing one seed. 

The genus ZORNJ.\ is a small one of about a dozen species only 
nearly all of which belong to America. Our species 0 urs all O\'c r the 
plains of India. 

It may b noted that the fruit does not open as a typical fruit 
of this order does but divides into on:>- eeded egments, which 
behave like s ed , germinating just as they are. The spines no 
doubt serve to catch on the bodies of animals and so to distribute 
the segments. 

No. 38 of the p,. •• ldenoy Coila •• Botanloal Bu! ,.tln- Sept. 9.1918. 
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SOLAN U M 'XANTHOCARPl)M', 
S CHRAD . 

Nalu"Jl Order-SOLAWACS.IE. 

t( 

R ecognized by its low growing habit, densely thorny lea 'es and 
large purple flowers. • 

A herb with practically no stem but with branches spreading 
flat on the ground, and covered on all the green parts with a 
whitish tomentum and with numerous flattened straight thorns. 
Leaves in general outline ovate, but very deeply and pinnately 
lobell or pinnatifid, armed with thorns on the midrib and nerves. 
Flowers few in cymes terminating the branche. Corolla bright 
purplish-blue, 154 inches or more acro s. Anther large, yellow, 
opening by holes at the top: filaments very hort. O\,ary two
celled, at least in the lower part; but the partition often does not 
reach to the top. Fruit a smooth berry, varying in colour but 
usually yellow. Seed numerous, fla t. 

The anthers stand out conspicuously against the blue corolla, 
and attract bees which come for the pollen. 

'ommon in open ground and cultivated in orne parts. 
The order olanacere is not a large on~ in India but cO'1tains several 

ul'eful vlants: Brinjal and Potato (species of SOLANUM), Chili (CAI'!'.ICUM), 

Tomato (LYCOPERSICUM) and Thorn-apple (DATURA). The chief hom e of 
the r:rder is ' outb Am~rica from which the rotato was brought to Europe 
in the sixteenth century. 

No. 38 of the Presldancy College ~otanlcal Bulletln- Sopt. 18. 181 • • 
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CROTALARIA MEDICAGINEA, 
L AMK. 

Natural Order- LEGUMINOSE/E. 

Sub-order-PAPILIONACE/E. 

A perennial herb with strong deep root, woody root-stock, and 
numerous slender branches spreading fiat on the ground . Leaves 
digitately trifoliate, of three leaflets on a common stalk of about 
% inch: leaflets obovate-obtuse or nearly triangular; the lateral 
about as long and - broi.1d as the common stalk, the middle one 
larger; pubescent on the undersides. Flowers in short racemes of 
about I inch, terminating the branches, or laterally opposite a leaf; 
main stalk Y2 to I inch, with minute bracts. Calyx silky of five 
nearly equal triangular teeth. Corolla yellow, about 1/5 inch. 
Stamens ten i five with firmly attached pointed anthers, five with 
loosely attached round ones. Pod globular, % inch in diameter, 
with two seeds: the style persistent and projecting laterally to 
about the same length. 

Occurs in dry poor soil all over the tropics of Asia from Bengal to 
China and North Australia on one side, and to Afghanistan on the other. 

The genus CROTALARIA is characterized by baving the stamens as 
described above, and the pod inflated, so that when ripe the seeds rattle 
about in it. . 

Tbe leaf-opposed raceme is really the end of the axis, the continuation 
beyond the leaf being the axillary branch: an example of s'ympodial 
growth. 

For an account of the ordeI and sub-order PAPILIONACEJE see any text
book. Other plants of the sub-order figured and described in this bulletin 
have been: Indigofera enneaphylla L. (No. II) and Erythrina indica 
(No. IS). 

No. 40 of the P .... ld.no)' Coli ••• Botanlca' Bunetln-Sept. so, '918. 
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SPECIES FIGURED AND DESCRIBED. 

I. Ruellia prostrata Lamk. 
2. JU5ticia procumbens Linn. 
3. Capparis sepiaria Limz. 
4. Cleome viscosa Limz. 
5. Evolvulus alsinoides Limz. 
6. Oldenlandia umbellata Linn. 
7. Cassia siamea Lamk. 
8. Sida carpinifolia L ;nn. 
9. Stachytarpheta indica Vahl. 

10. Ccesalpinia pulcherrima Sw. 
I I . Indigofera enneaphylla L. 
12. Blepharis molluginifolia Pen 
13. Vicoa auriculata Casso 
14. Abutilon indicum DOll. 

15. Erythrina indica Lamark. 
16. Pavonia zeylanica Caw. 
17. Parkinsollia aculeata L inn. 
18. Cassia marginata Rox. 
19. Leucas aspera Spreng. 
20. Jatropha glandulifpra Roxb. 
21. Hygrophila spinosa T. Anders. 
22. Commelina benghalensis Litm. 
23. Argemone mexicana L;mt. 
24. Mollugo sperguJa Linn. 
25. Lagerstrrem ia flos-regince Retz. 
26. CaJatropis gigantea Br. 
27. Ionidium suffrutlcosum Ging. 
28. Passi £lora foetida L inn. 
29. Hibiscus mit:ranthu'i L inn. 
30. Peltophorum ferrugineulll Ben ti,. 
31. Geniosporum prostratum Ben.tll. 
32. Tribulus terrestris L i1Jll. 
33. Commelina paleata Hassk. 
34. Millingtonia hortensis Linn. 
35. Cleo me aspera Komig. 
36. Murraya exotica Linn. 
37. Pedaiium Ulurex Li,m. 
38. Zamia diphylla Pers. 
39. Solanum xanthocarpum S,hrad. 
40. Crotalaria medicaginea Lllfllk. 
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T'EPHROSIA PURPUREA, PERS. 

Natural Order-LEGUMINOSE/E. 

Sub-order-PAPILIONACE/E. 
A small well branched undershrub. Stem and branches round, 

covered with short white hairs. Leaves I to I~ inches long, odd
pinnate: leaflets six to nine pairs and an odd one, greyish green in 
colour, silky below, nearly glabrous above, narrow oblanceolate, 
obtuse, mucronate, with- prominent midrib below, and nl}merous 
slender parallel nerves running steeply forwards on each side. 
Stipules subulate, hairy. Flowers in racemes of 2 to 4 inches 
opposite to the leaves, on stalks of about % inch. Corolla purplish; 
keel and wings rounded. Calyx-cup r/Iz inch , lower pair of teeth 
long. Pod I~ by % inch, flat, with about six seeds. 

A common weed of sandy places, all over the tropics. 

The leaf-opposed raceme is llnother instance of sympodi d growth. 
(See No. 40.) 

No. 41 of the P" •• ldenoy Oolle •• Botanloal Bulletln - 04f. 14, 1918. 



2 

PRES. COLL.. BOT. BUL.L. . PLATE 42. 

POL YCARPiEA CORTMBOSA L_.t· 



3 

POLYC1-\RPJEA CORYMBOSA, 
L AMK . 

Nafural Order- CAR YOPHYLLA CE.IE. 

A small herb, variable in size and habit, more or less white and 
glistening. Stem and branches sometimes so numerous as to make 
the plant a compact tuft a few inches high. Nodes swollen. 
Leaves opposite, but often appearing to be numerous at the nodes 
because of the development of the axillary buds, linear, ~ to ~,4 

inch long. Stipules large up to % inch, scarious. Flower in a dense 
or open t erminal cymose panicle, of rounded or corymbose 
silvery masses. Sepals % to % inch acute, scarious and glistening. 
Petals a third as long, finely toothed. Stamens five alternate with 
the petals. Ovary one-celled with a round central placenta on 
which the numerous seeds are set. Fruit a capsule, opening by 
three valves. 

On poor sandy soil fairly common. 

The order CARYOPHYLLACE.'E is :l 1.uge on e, but belongs chiefly to the 
temperate regions. Its principal characteristics are the opposite leaves with 
swollen nodes, polypetalous corolla and o\'ary with a central placenta (and 
no partitions). The seeds are bent round into a kidney shape. 

No. 42 of t:h. Pr •• ld.no)f Coli ... Bot:anloal Bullet:Ir,-Oot:. 28. 1818. 
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ZIZYPI-IUS JUJ UBA, L AMK. 

Natural Order-RHAMNE/E. 

A small well branched tree or shrub. Young branches, under
side of th e leaves, and flowers, covered with a soft pale buff
coloured tomentum of closely matted hairs. Leaves alternate, with 
a pair of recurved thorns in place of st ipul es, ovate, gre nand 
glossy on the upper side, whitish on the lower; with three main 
nerves starting from the base, the two lateral branching strongly 
towards the outside with numerous fainter nerves towards the 
inside, the middle one pinnate. Flowers stalked in small cymose 
clusters; about a quarter of an inch across, greenish. Sepals five, 
triangular. Petals five, narrower, spoon-shaped. Stamens five, 
opposite to the petals and at first enc losed by them. Ovary half
sunk in a thick teo-lobed disc, which fills up the centre of the 
flower: styles two, short. Fruit a drupe, yellow or ora nge when 
ripe, smooth, with one or two stone inside. 

Common in gardens, because planted for the sake of the fruit and the 
wood. 

Di lributed all ol'er India, and in Afri ca, China and Australia. 

The order RH .. \MNE.'E is almost entirely a tropica l one. For the 
cbaracteristics of the order see allY text · book of Indian Botany. 

No. 43 of the Pre.idencv College Botanical Bulletin - Nov. 11, 1818. 
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]USTICI.A ADHA 1'ODA, LINN. 

(ADH ATODA VASICA, NEES). 

Natural Order-ACANTHACE/E. 

An erect shrub. Young branches square, green, covered with 
a fine pubescence of very short hairs. Leaves oppo ite, joined 
across the stem by lines but without stipules, stalked, elliptic or 
lanceolate, entire, glossy on the upper side, and with con picuously 
pinnate venation. Flowers in terminal or axillary spikes, with large 
bracts, and narrow bracteoles. Calyx deeply divided. Corolla 
two-lipped; the upper lip arching over the rest; the lower standing 
forwards, white with pink or purple markings. Stamen two, erect 
under the upper lip: the anther cell acute at the lower ends, and 
one a little below the other. Ovary superior, on a round disk, 
of two cells each with two ovules. Fruit a capsule. broad above 
where the seeds are, narrow and solid below. Seeds large, with 
rough skin. 

Common all over India. 

For the characteristics of this order see any bldlan text-book. This 
species and some others were separated from the genus JV TICL\ as a 
separate genus ADHATOlJA by Nees, but there is no real difference 
between them. 

In the figure-
F - flower showing above the bud in side and front view. 

B - bract; b bracteoles. 

1 - lower lip. 
o - ovary in external view and showing ovules. 

s - stamen. 
p .... pOllen-grain. 
C - capsule in side and front view, above one howing one seed only ill one cell. 

' . 

No. 44 of the P .... ld.ncy 0011 ... Botanical Bull.tln- Nov. 25, 1816. 
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STRYCH N OS NUX-VO MICA, LI TN . 

Natural Order- LOGANIACEJE. 

A fai r-sized tree, and well bran ched, th e smaller branchlets 
four-angled and green. Leaves opposite. short-sta lked, broadly 
ovate, with three la rge and twosmaller nerves starting from the base, 
dark green above, glabrous. Flowers creamy white, in compound 
cymose panicles t ermin ating the bra nchlets. Calyx mall, 
corolla monopetalous; of a narrow tube 73 inch long pube ce nt 
outside, a nd five spreauing lobes-which a re va lva te in bud. Stamens 
as many; th e a nth er a tta ched by very short filaments to th e inside 
of the corolla tube just below a nd between the lobes. Ovary of 
two cell s, each with eventl ovules in side. Style long and slc'nder 
ending in a small round stigma. Fruit a round b rry. I~ to 1'% 

inches across, with many or few seeel s. Seeds round a nn flat . 
about % to % inch across, fill eu almost entirely with a hard horn y 
endosperm, the embryo being quite small. 

Fairly common in the hOlter parts of outh India; and often 111 

gardens. 

The poison. trychni ne an alkaloid u~ed largely in medicine as a 
nerve-toni , is obtained from the seeds. 

The order LOGANIACEtE is a small one confined to the hotter parts of 
the world . 

111o. 4& of the Pre.ldenc)' 001l8.e Botanical Bulletin- Dec. 8. 1918; 
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JASMINUM ANGUST IFOLIU M, 
VAHL. 

Natural Order- OLEACEIE. 

A weak-stemmed straggler, with the main stem and branches 
soon bare of leaves but having short branchlets, set in pairs, each 
with two to four pairs of small opposite leaves. Lei1ves ovate, 
obtuse or notched, glabrous, about l~ by ~1 inch, or half this ize on 
the branchlets j shortly stalkct.l. Flowers in cymes of about three, at 
the ends of the branchlets, white ancl fragrant. Sepals five, linear, 
% inch long. Corolla monopetalous, with narrow tube of ~ inch 
and sev n to twelve narrow-spreading lobes abou t % inch long and 
% inch wide, in bud convolute. Stamens two, included and attached 
inside the corolla tube. Ovary of two carpels, each with two ovules j 
and becoming in fruit a pair of ellipsoid rather oblique berries; or 
sometimes, if one carpel alone develops, a ,ingle round berry. 

Common in bedges in South India. 

The genus JA M INt' M has about 100 species in the warmer parts of 
EurolJe, .\sia and \frica. :\1any of the species have very fragrant flowers, 
for which some are cultil ated. The flowLrs in many, open at night, when 
th e hea,,), sweet cent attracts moths, whic.;h in probing the c.;orolla [or honey 
affect cross·pollinatiol'J. 

The st}les in sonle plants are long and 0' l'rtop tbe stamens, in 
others the stamens stand abm e t he stigma. This hetero-stylism is known 
to occur in several other genera, and senes to (Jrevent pollination of a 
flower by pollen from another flower of the same plant. The leayes are in 
some species coml ound. 

The order OLEACE.+: is a comparatively small one. The sepals and 
petals are usually in fives but the. tamens and carpel in twos only : ~nd the 
leaves are always opposite. in some species simple, in others tnfoliate 
or pinnate. The order is named after the olive, OLEA, cultiyated in 'outll 
Europe, though JASM1:-U~J is the most important genus. 

No. 48 of the Pre.ldency Collea e Botanical Bulletin- Jan. 8th. 191'1. 



2 

PRES. COLL. BOT. BULL. PLATE 47. 

~o 

c! 
I
« 
Z 
« 
...J 

« 
::l 
a:: 

' w 
<{ 



3 

lERUA LANATA, J uss . 

Natural Order-AMARANTACE/E. 

A common wayside weed, recognizable by its white axillary 
bunches of small woolly flowers. 

Root-stock woody with often several slender green stems, which 
when young are covered with short erect hairs. Leaves alternate, 
ovate, na rrowed to the stalk , from % to I inch long, and usually more 
than that apa rt, soft and easi ly withered. Spikes of flowers :% to 
% inch, short ly stalked in the leaf-axils, of about ten small flowers. 
Sepals five, woolly on the backs. No petals. Stamens five, oppo
site the sepals; th eir filaments connected at the base; their an thers 
small and round. Ovary with a short style and small stigma, one
celled with one ovule. Seed embryo smooth, glistening, its embryo 
curved round the endosperm. 

Abundant on the plains in the warmer part.., of India, and from 
Tropical Africa through AraLia and India to the Philippines. 

The Order AMARANTAC E lE belongs to the warmer parts of th world, :lnd 
is distinguished as a rul e by its glist<::ning s<::pals; but in A::RUA these are 
woolly. There are no Fe tals, and the secus, usually One only tv the flower, 
stand erect and have a curved embryo. 

No. 47 of the Presldenoy Oollelte Botanical Bulletin- Feb. 10, 1917. 
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PLUMIERA (PLUMERIA) ALBA, 
LINN. 

FRANGIPANI. 

Natural Order-APOCYNACE/E. 

A well-known tree, cultivated extensively in gardens. Trunk 
short, well branched, covered with grey bark. Bran chlets unusually 
thick, c10sely covered with the numerous semi-circular leaf-scars, 
and with milky juice. Leaves crowded at the ends of the branch
lets, stalked, oblong-obtuse, narrowed suddenly into the stalk at the 
base, and at the apex cut off almost square or even retuse, glossy 
a bove, pubescent beneath. Lateral nerves numerous. almost at right 
angles to the midrib. Flowers in short crowded spikes, irregularly 
umbelled on a common peduncle of 6 or 8 inch es terminating 
the branchlets; white with yellowish centre. Petals oblanceolate, 
twisted over each other in bud: tube narrow, pubescent inside. 
Stamen small, attached in ide the tube. Ovary of two carpel 
separate below, and united in the style. 

A native of the \\' est Indies. 

The order AFOC\' NACF.IE is a very common one in the Tropics. 

The genus PLUMIERA was nam ed in the first instance after a French 
Botanist Plumi r, but the name has been often spelt PLUME~JA . The 
illustration shows the plant commonly called in outh India P. a'/'a, Lin 1. 

but in D. C. Prodromus the leaves are describ ed as narrower than we find 
them here. P. aeu/i/o/in with larger leaves, pomted a.t each end. and the 
red-flowered P. l"ubra are also cultivated in gardens. 

No. 48 of the Pre.ldenoy Colleg. Botanioal BulletIn - Feb. 24th, 1917 
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ANOGEISSUS ACUM I NATA, R OXB . 

Natural Order-COMBRET A CE/E. 

A large tree growing up to 60 or roo feet in height and 9 feet 
in girth with dark coloured bark (red underneath) and slender 
drooping branchlets; and easi ly recognized by its small round 
bunches of little stalked yellowish flowers with stiffly projecting 
stamens. The leaves are opposite or nearly so, almost perfectly 
elliptic 10 shane, smooth and glossy on the upper side, and have 
five to eight pairs of conspicuous nerves running fa irly evenly from 
the midrib outwards. The flowers have ten stamens, I .'6 inch long, 
projecting from a small shallow calyx-cup, which has four or 
five tiny teeth, and is set on what looks like a pedicel but is really 
a calyx-tube prolonged above the small one-celled ovary. The 
ovaries are massed close together into a small ball, a nd as they 
ripen each broadens out on either side into a wing so that the fruits 
are thin flat two-winged nuts (or samaras ), about 1/5 of an inch I ng 
and twice as broad, packed tightly together. 

The CO:l1BRETACEIE are a small fa mil y pract ica ll y l'onlined tr> the 
tropics, and are characterised by regular fio\\' t- rs WIth twice as many 
stamens as sepals or petals . and a one-Cf~lIed inferior ovary which ripen to 
a one-seeded angu lar or winged nut. 

The Rangoon creeper (Qllisqua/is Illdica L.) common in gardens is a 
mem~er: and in it the c9.lyx-tube may be 3 incb~s long. The Arjuna 
(Tcrmma/l(l Arjuna, Bedd.) is another member. 

For wuch of the a.bove dt!scriptioll I am indeLted to the H on'ble Mr. Butterworth's 
., Some Madras Trt:l!s," pag!) 28. 

No. 40 o~ the P,. •• ld.noy 0011 .... Botanloal Bulletln- Ma,.oh loth" IOIT. 
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IPOM CEA SEP IA RI A, K CEN. 

Natural Order- CONVOLVULA CE/E. 

The different genera of this order, and the species of this genus 
and of the closely allied CONVOLVULUS, are so much alike that it is 
difficult often to distinguish a nd identify them: and recourse has 
to be made to the shape of the stigmas and of the stamens, and 
the na ture of the capsule to separate the genera; and to minor 
differences in the flow er and fruit to distinguish the species. 

In IPOMCEA the stigmas are two round balls, and the stamens 
are broadened at the base. Many of the species have, like the one 
illustrated, a twining stem and heart-shaped kayes. In this one the 
flowers are on short stalks which spring togeth er from the same 
level and become thicker in fruit: the sepals are all about the same 
s ize: the corolla is about 1:% inches long, pale purple in colour; and 
has a narrow tube darker inside which broadens suddenly to the 
mouth: and th e capsule has two cells and two to four furry seeds. 

The. specie!; is widely distribute1 throughout India. The genus 
II'OM(EA belongs exclusively to the Wd.rmer parts of .he world. 

For the characters of the order see any Indian Text·book. 

No. 50 of the Pre.ldency College Botanical Bulletin-March 24th, 1817. 
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. LEUCAS DIFFUSA, BENTH. 

Natural Order-LABIAT IE. 

A common weed of dry fields in loose sandy red soil, flowering 
almost all the year whenever a little rain has fallen. 

The species of the genus LEUCAS are all herbs with opposite 
leaves and close whorls or masses of flowers at intervals on the 
stems: and may be recognized by the very large white lower 
lip which spreads forwards or downwards in front of the flower, 
while the upper lip forms a hood covering the stamens and style. 
at the bottom of which last are four nutlets. 

In this species all green parts are covered with short rather stiff 
hairs, some ending in small glands containing an oil which gives 
rather a disagreeable odour to the leaf. As in most of the family 
the stem is squart!, with a soft pith in the centre, and the leaves are 
C opposite.' They art narrow, nearly, but not quite devoid of teeth, 
and may be any size from 1% inches in length and Yz inch in width, 
downwards. The branches run out horizontally, as is shown very 
well in th e illustration, and there is usually a fairly long internode 
below a bunch of flowers. Each bunch is really a pair of very 
much condensed cymose inflorescences, and has below it a pair 01 

leaves, and above another two or three pairs, usually close together 
but sometimes carried up by a lengthening of the branch. Mixed 
with and below the flowers are narrow bracts (there should be 
one below each flower) and bracteole. The calyx is tubular with 
ten ribs ending in ten small teeth, and is slightly curved: inside its 
mouth is a ring of fine hairs. 

The corolla is, as described above, pure white and very deeply 
divided into an upper and a lower lip: the lower being formed of a 
large middle and two smaller lateral lobes j and the upper of two 
lobes indistinguishably united and covered thickly with white hairs· 
The stamens are four, close under the upper lip; the two outer 
longer than the two inner, and have triangular anthers opening by 
a vertical slit. The style has a notch at the end, where it. is divided 
into a shorter posterior and a longer anterior stigmatic lobe. It 

loA 



rises from between the four deeply divi.tJed..lohes .of the ovary, which 
eventually ripen into four nutlets. The,e are oblong, slightly 
narrower at the bottom, and about 1/10 by 1/ 30 inch. At the base 
of each is a small scar. 

This species, L. diffusa, is confined to the DesclUl, but there is a closely 
allied species, L. teylanita, in Ceylon. -

In plate 5 I is shown a plant with long lateral nches cut to reduce 
the length; with oalyx showing the shape and the ring of hairs inside the 
mouth; corolla (Cpr.) from above; two nutlets as seen from tlJe outside 
and from the inside; and style (Sty.). 

For the characteristics of the order see any text-book. The 
genus belongs to a section (tribe) of the order in which the 
corolla is distinctly two-lipped, consisting of a three-lobed' spread
ing lower lip and an arched upper one: the stamens are four, with 
the two outer longer than the two middle ones: and the nutlets 
have a small scar only at the base where each was attached to the 
flower. 

From other genera of the tribe, LEUCAS is distinguished by the large 
lower lip. by the ten (or eight) ribs to the calyx, and by the posterior half of 
the stigma being small. 

India is the main home of the genus, there being some forty species in 
this country, out of a total of sixty. scattered in the warmer parts of Asia 
and Africa. 

The flower is 'adapted for pollination by bees; which attracted 
by the smell of honey and the white lower lips, settle on them and 
push their heads' under the upper lip in search of the honey 
secreted at the bottom of the corolla-tube. In doing so they push 
back the upper lip exposing the style and anthers, and if the 
anthers have pollen carry some of it away 00 their heads; or if all 
the pollen has gone and the stigmas are ripe, leave on the latter 
pollen they have brought from another flower. 

The hairs on the upper lip no doubt prevent rain from getting 
inside the tube and wetting the anthers or washing out the honey. 
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BAUHINIA PURPUREA, LINN. 

NaturaIOrder-LEGUMINOSE/E. 

Sub Order-C/ESALPINE/E. 

The genus BAUHINIA was so named by the Botanist Plumier 
(after whom was named the plant of Bulletin No. 48) in memory 
of the twin brothers Bauhin, who were celebrated botanists of the 
sixteenth ceHtury, on account of the bi-Iobed leaf, which is so 
peculiar as to mark out the genus from all others. 

The species illustrated is a medium-sized tree with moderately 
thick branchlets. The leaf stalks are about I~ inches long, with 
a prominent pulvinus at each end. The leaf itself is slightly 
cordate at the baSe, the two lobes are obtuse, and joined about two
thirds of their length. There are seven strong and two small nerves 
starting frorT) the stalk; the middle ending in a very small point 
in the cleft 'between the two lobes. The flowers are in terminal 
racemes or panicles with a small acuminate bract at the base of 
each pedicel, and on the pedicel, which is a bout ~ inch long, are two 
small bracteoles. Above this the flower-stalk widens as a conical 
'calyx tube' 51 inch long and beyond this again the calyx forms 
round the bud a 5-angled covering, an inch or so long, but splitting 
when the flower opens into two parts which lie back against the 
stalk. There are five narrowly elliptic bright purple petals nearly 
equal to one another in size, about 1% inches long. 

Though in common with the rest of C.£SALPINE.£, and with 
most of the order, the stamens are normally ten, in this (and many 
of the species) more than half of them possess no anthers, and 
six or seven appear only as slender threads ~ inch long. 

H the flower be cut down through the middle it will be seen that 
the receptacle is hollow for nearly ~ inch below the insertion of 
the stamens and the petals, and that the ovary is attached to the 
inside of the hollow (calyx tube) below these other organs. This 
is characteristic of the Order. The fruit is from 6 to 12 inches in 
length by %. inch in width. and has about a dozen seeds. 

The species is wild from the South-Western Himalayas to Ceylon. and 
in China, but is also frequently cultivated. 

. " 
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SIDA CORDJfOLIA, LINN. 

/ 

Natural Order-MALVACEIE. 

The genus SIDA is distinguished from other genera of this family 
by the fruit splitting up when ripe into a number of parts each 
with one seed inside, and with two sharp spines at the top; so 
that the ripening fruit is crowned with five pairs of short needles. 
Another species S. carpinifolia has already been illustrated 
(No.8). 

SIDA CORDIFOLlA, Linn. is a thin stemmed almost shrubby plant, 
' growing anywhere on waste ground . It is remarkable for the 

velvetty softness of the leaves and green parts genera lly, which is 
due to the surfaces being covered thickly with minute branched 
h;l.jrs. The leaves are alternate, as in all the family, ovate, finely 
crenate, and with a stalk about as long as the blade. They vary 
in size from an inch or more in length at the bottom of the plant to 
~ inch or less near the flowers. 
. The flow ers are in the axHs of the upper leaves, and have five 
pale cream-roloured very thin petals, which, as in all the family, are 
twisted over each other in bud. The stalk has just under the 
calyx a joint at which it is usually slighcly bent. and the calyx has 
five broadly triangular sepals which remain erect clasping the fruit 
when the petals have fallen. 

The awns on the ripe carpels have stiff hairs pointing down
wards. which no doubt act as barbs to attach them when ripe to the 
hairy coat of animals as they pass. The seed can be picked out of 
the dry carpel and inside the radicle of the embryo will be found 
pointing upwards. 

The species is found all over the warmer parts of India, and of the 
tropics generally. 

For the characteristics of the Natural Order see any text-book. 

Another species of this genus, . carpinifolia. was described in BuU. 
No.8 . 
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HYDROPHYLAX MARITIMA, LINNj. 

Natural Order-RUBIACEIE. 

HYDROPHYLAX MARITIMA, Li'l1l. f.-Seashore plants have fre
quently long creeping stems and thick glossy leaves, and this is well 
shown in plant illustrated. The stems run just below the surface 
of the sand and send up short leafy branches above. They are, as 
happens generally with underground stems, nearly white without 
any green colour. The leaves are set close on each other, those of 
a pair being joined, as is the rule in this family, by a stipular cup, 
which in this plant remains as a rough membranous sheath round 
the branch when the leaves have died away. As the sand drifts up 
the branches grow upwards to keep pace with it, and one finds 
them covered closely by these old stipular cups, even three or four 
inches below the ground. with slender (adventitious) roots growing 
from the nodes. . 

The leaves themselves are very thick for their size, being about 
% inch long by % inch wide and as much as % or % inch thick at 
the middle. This thickness is due to an extraordinary elongation 
of certain cells in the middle of the leaf at right angles to the sur
face. The flowers are nearly an inch long and widen gradually 
from the base to the mouth which is nearly ~ inch across and has 
four lobes slightly curled back: these lobes are pale purple or 
mauve in colour, the rest of the flower nearly white. From between 
the lobes stand up stiffly four white stamens with black anthers; 
and in the middle is a slender white style. 

The fruit is about % inch long, diamond or lozenge-shaped in 
section and has at the top the four thick sepals. It has two 
one-seeded cells which eventually separate but do oot open. 
Often, however, one remains undeveloped, so that there is' ooly one 
seed in the fruit. 

This species is, as its name implies, a seashore plant, and extends roun.d 
the shores of South India, on both side3, and of Ceylon. . 

For the characters of the Order see any Indian text-book of Botany. 
The genus is a very small one and belongs to that section of the Order whiCh 
has OAlly one ovule, and therefore only one seed, in each cell of the ovary. 



NOTES. 

BOTANY AT THE INDIAN SCIENCE CONGRESS, 
LAHORE, JANUARY 1918, 

The papers read at the Botany section of the Science Congress 
this year covered a wide area, and as some were of sufficiently 
general and unspecialized nature as possibly to be of interest to 
readers of this Bulletin notes are here given of them. 

TH E FLORA OF THE AN AMALAIS. 

An account of the vegetation of these hills from base to summit 
was given by Mr. C. G. S. Fischer of the Forest Department. He 
finds that the vegetation may be divided roughly into five main 
types. (I) That of the dry semi-desert lands of the lower Amaravati 
valley, at an elevation of 900 to 1,500 feet and with a rainfall of 
18 to 21 inches. It includes all the thorny plants and other trees 
and shrubs common to the Coimbatore and Madura plains. (II) 
Deciduous trees of the dry hills, at from 1,500 to 3,500 feet, and with 
a rainfall of 20 to 60 inches. The slopes are rocky and the trees 
much the same as those found elsewhere in shuilar situations. (III) 
Deciduous forest of the moist areas. This i'5 mostly on the west
ern side, between 1,500 and 2,500 feet, when the rainfall is from 
50 to 100 inches. Here are the finest Teak, Blackwood and other 
timber trees, with rich growths of Bamboo, and Lantana covering 
the 0I?en spaces. (IV) Evergreen forest when the rainfall is be
tween 100 and ISO inches. The middle zone of this, between 3,000 

and 5,000 feet, is where plantations of Coffee, Tea and Cardamoms 
have proved very successful. The natural forest here consists of 
four fairly well defined tiers of vegetation; at the top giant trees 
with their crowns in the sunlight; below them Jesser trees i in their 
shade again shrubs of many kinds; and on the ground herbaceous 
flowering plants and ferns which like shade and moisture. This 
divi!ooion into four tiers or stories of vegetation has been noticed 
in other evergreen forests of tropical countries; and the shade is 
usually so denISe that Qne may walk miles without seeing the sun. 
Above 5,000 feet the same trees grow as we find in the 'sholas' 
of the l'jilgiri and Palni downs, and between these .small wood, 
stretches, (V) the grass land with numerous small shrubs and 
herbs such as we get in similar places on the other hills, many of 
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them allied to plants of temperate climates of Northern Asia and 
Europe. 

Altogether over 1,800 species are known to occur on these hills, 
belonging to 13 orders, the Leguminosece being the most common. 

The full paper will be published in the Journal of the Asiatic Society of 
Bengal. 

FLORA OF LADAK IN WESTERN THIBET. 

An account ef the vegetation in a mountainous country of a very 
different type was given by Dr. R. R. Stewart of the Gordon Col
lege, Rawalpindi. Ladak lies on the eastern side of Kashmir, from 
which it is separated by a line of very high peaks which cut off a 
great deal of the rain or snow that would otherwise fall, so that the 
country is, except for springs and the streams which are fed by the 
melting snow, and which are used by the people in carefully made 
irrigation channels, almost devoid of water. Added to this the great 
elevation, 9,000 to 18,000 feet, and consequent rarity and dryness 
of the atmosphere, make the sun almost intolerably hot by day, 
and the nights bitterly cold. The plants of this interesting coun
try may be divided into three distinct groups: (a) Alpine plants 
which grow only just below the fringe of melting snow, (b) desert 
plants which are more like those of Turkestan than of India, and 
(c) those of the oases round the springs. These last are very 
largely common weeds which may be found almost all over the 
world (out of 825 species in Ladak as many as 140 occur in America 
and of these 85 are weeds). This, no doubt, is because these springs 
are naturally the spots where travellers off-saddle to give their 
baggage animals rest and food, scattering weed-seeds inadvert
ently as they do so. The greater part of the country is desert, 
with plants only thinly scattered and never formiog any sort of 
covering to the ground. There are no forests, and but few trees even 
on the Kashmir side. Shrubs grow low down and form dense tufts 
for the mutual protection of the leaves against the dry cold winds. 
Herbs have small leathery leaves, and on the passes through which 
the winds blow very strongly are scarcely an inch high. But where 
water can be had from the irrigation channels crops of wheat, 
barley and other food-plants are grown quite successfully. . 

This area affords therefore a striking instance of (1) the great . 
effect on plant life first of abundance or scarcity of water a~d 
secondly of untempered sun and dry cold winds and (2) the great 
importance in any sparsely clothed country like this of the plantR 
which ar~ brought in accidentally by travellers, 



· FOREST TREES AND GRASSES. 

Mr. R. S. Hole, Imperial Forest Botanist, Dehra Dun, in his 
Presidential address to the Botanical section of the Indian Science 
Congress, emphasizes the importance of a knowledge of the weeds 
especially grasses, that grow in a wasfe land, · for judging what 
plants of economic importance can be successfully grown on such 
land. It is found that some of the more useful forest trees grow in 
constant association with definite kinds of grasses. For instance, 
Shorea robusla (the sal tree) grows with Saccharum lIarenga. 
Similarly, in a dry area with shallow soil Acacia catechu, Dalber
gia s;ssoo and Bombax malabaricltm are found to grow along with 
Saccharum Inlmja and Saccharum spontrmeu11l. 

By this constant association of the grasses with the trees, it is 
inferred that the grasses or other weeds require more or less 
the same conditions as rega rds soil, water-supply and climatic 
conditions as the trees. Hence, in any place where the grasses 
alone are found without the trees, it should be more possible 
to grow the associated trees than others. In Southern India there 
are big tracts of waste land which can be made to yield useful 
products with little expense by selecting the proper plants to grow 
on them. This requires a , study of the more common and 
dominant weeds and trees growing in and around the locality. 
Such study can be undertaken only by local men, and much valuable 
information can be gathered if they will send us or Mr. Hole 
collections of the chief grasses and other herbaceous plants and of 
the dominant trees of their locality for identification. The speci
mens sent must have flowers and fruits. 

NODULES OF CASUARINA. 

Mr. M. ]. Narasimhan, Junior Assistant Mycologist in the 
Agricultural Department of Mysore, a former student of this college, 
read a short account of the structure and contents of peculiar 
swellings found on the roots of Casuarina trees. These nodules are 
due to an excessive growth of the softer tissue and certain enlarged 
cells full of bacteria. It has long been known that swellings 
similar to those occur on roots of leguminous plants (pea, bean, 
etc.) and that the bacteria are of service to the plant in obtaining 
chemically-combined nitrogen, one of the most important elements 
of plant-food and one of which the soil is apt to become deficient, 
from the free useless nitrogen of the air. These bacteria in the 
Casuarina nodules were found to react in the saine way to stains as 



those of the bean and can probably, like them, utilize the free 
atmospheric nitrogen in building up nitrogenous compounds neces
sary for their growth. That these bacteria do so when grown apart 
from the tree was proved by the author. Apart from plants of the 
Leguminosed', not many sp~cies are known to harbour these bacteria 
and nearly all grow in swamps where apparently there is usually 
not sufficient combined nitrogen for plants. It thus appears that 
Casuarina must be added to the list of such plants, and this 
explains why this tree has been popularly (and rightly) supposed 
to improve the soil it grows on. 

The source of combined nitrogen in soil is usually decaying 
organic matter. Sandy soil is poor in organic matter and conse
quently in combined nitrogen . . Casuarina flourishes on this soil 
because of the association of its roots with the nitrogen-fixing 
bacteria. When the trees are cut, a great quantity of organic 
matter, rich in combined nitrogen, is left in the soil in the form of 
roots and root-nodules and the soil gradually becomes fit for the 
cultivation of cereals. For much the same reason, Acacia 
arabica (Babool), Erythrina indica and other leguminous plants 
are often used to improve saline soils. 

The paper is published complete with illustrations in The 
Indian Forester for June of this year. 

RUST. 

Mr. K. Ch. Mehta, of the Agra College, Agra, gave an interest
ing account of the disease known as • Rust' (Uredo) on Lallnea 
pillllatijida, one of the compositre which is common on light sandy 
soil, and abundant on the Madras beach. The recidium and the 
uredo stages may be found together on the same plant. This 
shows that the two stages need not necessarily be on different 
hosts and the fact is particularly valuabl e in teaching, since, as the 
author pointed out, because Puccillia gramillis, the stock instance of 
this group of fungi (the Uridillea!), has one stage on the wheat plant 
and another on a totally different species, the Barberry, excessive 
emphasis has been laid on the heterrecism of these fungi, and the 
erroneous impression is apt to be fom1ed that all the Uridinere are 
heterrecious. 

NATURAL ROOT-GRAFTING. 

That the roots of the Peepul and other Figs readily fuse above 
ground is clear to anyone who has seen the way these plants will 
grow on and round other trees,. especially on the South Indian 
plains round Palmyra palms. Dr. and Mrs. Howard, Imperial 
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Economic Botanists at Pusa, described a case of natural fusion 
underground. A trench had been dug to prevent the roots of a 
neighbouring Banyan from robbing the food in certain experi
mental plots. One or two large roots were cut in two by the 
trench, which was then filled in. Sometime afterwards the trench 
was opened again as the plots were not doing well, and it was 
found that a branch root had grown from one cut edge through the 
filled in trench across to the other half of the severed root and 
joined itself to it, affecting a complete union. The same thing 
happened with the roots of a Peepul. 

This is, as far as is known, the first recorded case of root
grafting, and a remarkable instance of the power of roots in these 
species to fuse together. 

THE ALGIE OF FRESH-WATER POND~. 

An hlteresting paper was read by M. S. L. Ghose of Lahore on 
the vegetable pond life of the district, more especially of the many 
pools left on the banks of the river Ravi after the floods have 
subsided. The Algal growth in these pools was very interesting. 
Three different pieces of water with different conditions were 
chosen for continuous study throughout the year. The seasons at 
Lahore were three, viz., (i) hot, (ii) rainy, and (iii) cold, and in 
conditions of moisture and temperature differed from one another 
sharply. The author found that Algal growth differed in the first 
place according to the nature of the situation and, in the second 
place, according to the prevailing season of the year. The nature 
of the Algal growth gradually changed as the seasons changed. 
Certain forms were more common during the hot season and were 
less so during the other two and so on. The author's further work 
in this subject would consist of a closer and more frequent obser
vations of the Algal flora of these three ponds with reference to the 
changes produced by the different conditions of the prevailing 
seasons. 

In the discussion which followed, Mr. M. O. Parthasarathi Ayyan
gar of M!ldras stated that his own experiences with the fresh-water 
AlglE of Madras were similar. Particular situations were favoured 
by particular forms or groups of forms, though there were many 
cosmopolitan ones also. Apart from considerations of temperature 
and moisture another factor was very noticeable, viz., the ..eration of 
the water. Certain forms like Cladophora and Pit}/Ophora preferred 
alllErated situation to one more or less stagnant. He found also 
that the Algal growth changed also according to the change of the 
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prevailing seasons of the year. Situations exposed to strong 
sunlight or heat were more favoured by the blue-greens while more 
shady and cooler w,lters were occupied by the green Algce. The 
Algal flora of the water left standing for a long lime in paddy 
fi elds were very inte f~stin g. The Alga l growth in the paddy fields 
in th e different parts of the p lace were peculiarly of a similar 
nature. Here the member~ of the conl\.lgatre \nd\.ld\ng number of 
varieties of Desmids were very common. Here also there is a 
gradual change in, the nature of the Algal growth according to the 
growth in size of the paddy plants and consequent changes in the 
amount of shade and protection from the effects of the st rong 
sunlight that they give. 

Mr. Setti of Lahore then gave out some of hi own experiences 
which he said were very similar to those of the previous speaker, 
especially with reference to the partiality shown by some Algce for 
cera ted situations. In one particular ca e, however. he found 
Cladophora in a stagnant pool. but it wa found growing on the 
shells of ponJ-snaiJs and it obtained ii5 increased supply of 
oxygen through the snail's moving constantly in the water. 

It wi ll b e noticed that much stress was laid on the ceration of 
the water. This is in confo~mity with the results of recent experi
ments with crop on the close-textured soils of the Uni ted Pro
vinces and Central Province ' which have been brought forward 
mor especia ll y by Dr. and Mrs. Howard of Pusa, but a l 0 by other 
agricultural offic ials. There . eem to be little doubt that plants 
need air at every part. whether above ground, underground or 
immersed in water, and tha t suffi 'ient cera tion is as important to 
all parts of a plant a water- even to the roots: and this exp lains 
the value of proper tillage. 



SPECIE ALREADY F IGURED AND DE RIBED. 

1. Ruellia prostrata Lamk. 
2. Justicia procumbens Li,m. 
3. Capparis sepiaria Linn. 
4. Cleome viscosa Liflfz. 
5. Evolvulus alsinoides Linlt. 
6. Oldenlandia um bellata Li"n. 
7. Cassia siam'!a Lamk. 
8. ida carpinifolia Lintz. 
9. tachytarpheta indica Vahl. 

10. Cresalpinia pulcherrima SW. 
II. Indigofera enneaphylla Limz. 
12. Blepharis mOlluginifolia Pen. 
T 3. Vicoa auriculata Casso 
14. Abutilon iodicum- Don. 
IS. Erythrina indica Lamllrk. 
16. Pavonia zeylanica Caw. 
17. Parkinsonia aculeata Linn. 
18. Cassia marginata Roxb. 
19. Leucas aspera Spreng. 
20. Jatropha glandulifera Roxb. 
21. Hygroyphila spinosa T. Atzders. 
22. Commelina benghalensis Linn. 
23. Argemone mexicana Linn. 
24. Mollugo spergula Lintz. 
25. Lagerstrcemia flos-reginre Retz. 
26. Calatropis gigantea Br. 
27. lonidium suffruticosum Ging. 
28. Passiflora fcetida L"m. 
29. Hibiscul> micranthus Lintz. 
30' Peltophorum ferrugineum Ben/It. 
31. Geniosporum prostratum Betlflz. 
32. Tribulus terrestris Linn. 
33. Commdina paJeata HassR. 
34. Mil1ingtonia hortensis Litm. 
55. Cleome aspera Kcenig. 
36. Murraya exotica Ltim. 
37. Pedalium murex Linn. 
38. Zomia diphyUa Pen 
39. olanum xantbocarpum chrad. 
40. Crotalaria medicaginea Lama. 
41. Tephrosia purpurea Pen. 
42. Polycarpea corymbosa LfllllR. 
43. Zir,yphus zuzuba Lamk. 
44. Justicia adhatoda Lilt1l. (Adhatoda vasica, Nees) 
45. trychnos nux-vomica Linn. 
46. Jasminum angustifolium Vahl. 
47. A~rua lanataJuss. 
48. Plumiera (Plumeria) alba Lifltt. 
49. Anogeisus acuminata Roxb. 
50. lpomrea sepiaria Kom. 
1/· 1J.,..&A11 81t-t" 
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UTRICU~ARIA FLEXUOSA, VAI1L. 

( Bladderwort). 

JVatllraIOrr!cr-LE.NTIBULARIACE/E, 

A spfcial aCColillt, based 011 on:lJi nu! work, 0/ l/if sl rlleillre and mech(ll/ ism 

o/Ihe Bladders, by T. Ekam/Jaral1l, M.A., L. T., Assislant 
Pro/('ssor 0/ BotallY, Presidellcy College, Madras. 

Though plants are commonly organisms that build up tbeir 
body by taking in illorganic nnterials from th e environment, th ere 
are some among them, whose method of acquiring food is not so 
simple. Just as among aninnls, there are plants that prey on other 
plants. But the most curious habit is found among a few which 
capture and digest small anim:ds. These are th e insectivorous or 
carnivorous plants. Th ese plants are all characterizetl by some 
kind of special contrivance for capturinq; th e prey and digesting 
them. 

Tn this Pres idency, two of them are commonly met with, viz., 
the Sundew (Dro era) and the B1ad'..lerwort (Utricularia). Some of 
th e Bladderworts are found floating in ponds that do not enti rely 
dry LIP during the year. The vegetation in a pond is most 
abundant between the months of January and March. Apart from 
the green slimy masses of jelly and threads which are all mostly 
algre, a good number of flowering plants are found in the wate r. 
Some of these are free floating, with th e leaves exposed to the air. 
Otbers are found partly or fully submerged. The submerged 
plants, generally, have more or less the same type of leaves on the 
stems, i.e., a whorl of fine needles at the nod es. From among the e 
plants, the Bladderwort can be easily picked out by noting the 
bladders or sma ll IJ:1gs that hang down in numbers frol11 the 
needles (PI. 55). About the middle of February, it will be much 
more easy to find the Bladderwort, as then, racemes of yellow 
-----------
For Ihe work described in this paper the author was awarded the Maharaja of 

Tramncore Curzon Prize of l~f. 500, by the Madrns University in 1917 . The fIrst part is 
a summary of n paper which was read at the Jndian Science Congress in 1916 and 
subseC]uently plibUshcd "jlh plates A, Hand C in the AgTicliltural Journal of India. 
The latter part is an ace UDt of new work done since. 
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Reproduced with permi .. ion from the A,ricultural Journal of India. 



bilabiate flowers will be ' found projecting above the surface of 
watet from the stems below. 

The bladders, mentioned above, are the special structures that 
are used to entrap and digest small animalcules that swim about 
in the water. Many of the animalcule~ are too small to be seen 
with the naked eye but a good number are visible as minute dark 
or semi-transparent specks. Let us take out one of these plants, 
put it into a white porcelain or glass dish and wash out the dirt 
that is usually found settled on it. Then the bladders will be 
quite distinct against the white bottom of the dish. The bladders 
will be found to be of all sizes, many transparent but many more 
of the older and bigger bladders darker and consequently more 
conspicuous. If some of the latter are picked out and examined in 
a drop of water with a pocket lens, then the bladders will be found 
to be small bags with dark contents that are visible through the 
transparent wall. If one is lucky, small animalcules, which have 
been only recently captured, will be found alive and moving 
about as much as the space inside will allow. If the contents 
are dissected out and examined under a microscope, different 
kinds of animalcules will be found in all stages of disintegration. 
Charles Darwin was the first to finll out the real function of these 
bladders. Before his time, it was believed that these acted as 
floats and helped to keep the plant near the surface of water. 
Such floats are found in a number of water plants. But in the 
Bladderworts, the bladders are not mere vesicles filled with air 
but are very specialized structures for capt~ring the animalcules. 
In U. flexuosa, each bladder is an egg-shaped structure with one 
end flat (PI. A, Fig. I). The flat end which is not exactly oval but 
horse-shoe shaped, has a thick ridge or • collar I which surrounds 
the mouth that leads into the cavity inside. The ridge i;; prod.uced 
at the two ends of the base of the horse-shoe into two stout pro
jections from which branched hairs or • antennae' arise. The 
mouth is closed by a trap door or valve which is attached to the' 
ridge along the base of the horse-shoe and opens only towards the 
inside (Pl. A, Fig. 2). If pushed from inside, the door presses 
against the thick ridge and is thus prevented from being opened 
towards the outside. This device makes it easy for an animalcule 
to enter the bladder but it cannot get out when it finds it unpleasant 
inside. in the living bladder the valve is closed tightly against 
the ridge and can be easily shown to be elastic by pressing it down 
with a needle. When thus pushed, it opens into the cavity but 
regains its original position as soon as the pressure is rel-eased . 

.. ,. 
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eproaucea with permi .. ion From the Allricultural Journal of Inc/ia. 



The valve is dom e-shaped with the apex of the dome lying very 
n ear the bend of th e horse-shoe. From the apex arise 4 or 6 
long pointed hairs arranged in two sets. The hairs stretch tow ards 
the base projecting slightly from the valve. The major portion of 
th e upper surface of the valve isclothecl witb club-shaped glandular 
hairs (PI. B, Fig. I). . 

It was formerly thought that the animalcule pushed tiJeir way 
into the bladders by prcs!>ing on the elastic valve and that they 
did so to find shelter from a pursuing enemy or with the expecta
tion of finding food inside. Three years ago, it was discovered 
that in U. flexuo a the plant does not simply lie in wait for the 
animalcules to enter the bladders of their own accord, but actually 
suck them into the bladders whenever they swim about near 
enough. This is how it is managed. 

If on e of the plants is kept in a dish of water. undisturbed, for 
two or three days and if the bladdels be then carefully examinerl, 
it will be found that the full-grown bladders are not all of them 
alike. Some of them are found to have the walls convex and to 
contain water or air or dark stuff. Oth ers are found to be empty 
and to have their walls closely adpressed and concave (Pl. B, Figs. 
2 (l and b). It require careful observation to recognize the two 
conditions of the bladders, especially when the bladders happen to 
be small. Now if the point of a needle is carefully brought very 
near the mouth of the empty)ladder with concave walls and moved 
about so as to touch only the hairs projecting from th e apex of the 
valve it will be found that immediately on touching the hairs, the 
concave sides of the bladder shoot out and at the same time, water 
or air is sucked in. If, at the end of the needle, a small particle 
of bread, coloured with ink, be taken and the movement repeated , 
then the particle will be sucked into the bladder with the water. 
The same thing happens when the object that touches the hairs is 
one of the anima lcules swimming about. The reaction of th e 
bladder when the hairs on the valve are irritated with the needle, 
is extremely quick and it is impossible to observe directly any
thing more of what happens than the shooting out of the walls 
and the filling up of th e bl adder with water. But under special 
conditions, it wa found tha t, on irritation, the dome-sha ped 
valve becomes boat-shaped with the irritable hairs lying in th e 
hollow and at th e same time, the valve is drawn down into the 
cavity of th e bladder leavi ng the mouth fully open (PI. C). 
Simultaneously with th e above, th e walls shoot out and water or 
the animalcule is sucked in. With the immediate passing off of 



the effect of irritation, the valve returns to its original position, 
assumes the dome-shape and bars the exit of the organism en
trapped. When once entrapped, the animalcules die and decay 
inside the bladder and the decaying material is absorbed by 
special hairs on the inner waH of the bladder and sent into 
the plant for its nourishment. 

A detailed study of the structure of th e various parts of the 
bladder in U. fiexuosa has since been made and the following 
account will show how far the structure is suited to the function 
performed. 

I.- STRUCTURE AND MECHANISM OF THE BLADDER. 

The 'lairs.- Th e different kinds of hairs on th e bladder will 
.be first considered. These can be divided into three groups: 

PLATE 55-C. 

Reproduced with permi.,ion from the Afl,.icultural Journal of India.' 

.firstly, the antennae and the . hairs forming a fringe round the 
ridge of the mouth, secondly, the irritable hairs, and thirdly, a 
group of glandular hairs. 
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The antennae are long multicellular branched hairs. They are 
placed one at each end of the base of the horse-shoe formed by 
the ridge round the mouth (Pi. B, Fig. I). Each has a stout base 
formed by a projection of the tissue of the ridge and consisting of 
parenchymatous cells . . The outer walls of the hair are thick and 
the main hair as well as the branches have pointed ends. The 
hairs surrounding the ridge are also pointed and multicellular. It 
was held that these hairs, as well as the antennae, served to limit 
the entrance of the animalculae through the space between the 
two antennae. It may be mentioned in this connexion that both 
the antennae and the hairs round the ridge appear very late in 
the development of the bladder. In the earlier stages, the latter 
hairs are altogether absent and the former are represented only 
by their thick bases. From their position and structure, it can be 
inferred that they protect the bladders from being eaten away by 
bigger animals at a time when they are richest in food material. 
An examination of a few other species of Utricularia, mostly 
marsh forms, supports this view. Here the bladders are imbed
ded in mud and there is evidently less danger of being eaten 
away by bigger animalculae than in the floating species. In all 
the marsh species, the hai rs round the ridge are absent, and 
though th e antennae are always present, they assume different 
shapes and are not protective in function. 

The irritable hairs. 

The second group is made lip of the irritable hairs which are 
situated at the apex of the dome formed by the valve (PI. A & PI. B, 
Fig. I). The hairs are placed in two sets, each set consisting usually 
of three hairs. They are nearly as long as the valve and project at 
an angle of about 45° from the surface of th e valve towards the base 
of the horse-;shoe. 

These are the hairs that receive and transmit the stimulus which 
is caused by contact with any animalcule that rubs against them 
and which finally brings about the opening of the valve and the 
sucking in of the animalcule. A detailed description of the parts 
of the hairs is necessary for a knowledge of the mode of action. 

Each hair consists of six or seven cells arranged one above the 
other (PI. D, Fig. I). There is a big basal cell which projects 
beyond the surface of the valve. Above this come two or three long 
cells, then a very short cell and two more long cells which taper 
gradually to a point. The short cell lies about half way along the 
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length of the hair and the hair itself appears jointed above it, as 
the transverse wall separating it from th e upper two cens is 
very much thickened. The other cross walls are all thin. All the 
cells have their outer walls uniformly thickened. The bigger cells 
have a thin layer of p!"otoplasm but the short ceJl is filled with it 
and all the cells have prominent nuclei. ' 

When the valve is dissected out, one or more of these hairs are 
usually found bent amI the flexure invariably occurs at the short 
cell (PI. D, Figs. 2 and 3). The structure of th e outer wall of the short 
cell is interesting in thi s connexion. It is made up of ·two parts, a 
thin elastic and translucent inner membrane and a thick brittle 
and more refractive outer one. In the bent hairs, the brittle outer 
part is found broken a nd the broken ends are found protruding 
into the cell while the inner membrane remains intact. 

The irritable hairs of Aldrovanda vesiculosa afford an inter
esting parallel. As figured by Haberlandt,· they show a structure 
exactly similar to ,that described above with this difference that 
each hair is made up of two rows of cells. But for all practical 
purposes the two rows behave as a single row. Haberlandt says 
that a similar flexure occurs in the bair of Aldrovanda and that 
the region of fl exure is a corresponding short cell which he rlesig
nates as a hinge cell. By the protrusion of the cell wall into the 
cell-cavity, when a flexure occurs, the protoplasm is considerably 
deformed. The hinge cell, thus, forms the organ for the reception 
of the stimulus, wherefrom the latter is communi ated to the motor 
region as a result of the disturhance of equilibrium caused by the 
deformation of the protoplasm. A similar function can be safely 
attributed to the irritable hairs in Utri~ularia, since the structure is 
very much the same and, since there is a similar mechanical contri
vance for the reception and transmission of the stimulus. 

Very qear the base of the irritable hairs, there are found a few, 
usually two or four, very short hairs (Pl. D, Fig. 5). These deserve 
a ttention because of the peculiar shape of the topmost or head cell 
and the position of the hairs very near the irritable hairs. Similar 
hairs do not occur anywhere else on the bladder. The head cell is 
exactly like one of the guard-cells of a stoma when fully turgescent. 
Little is known a bout their function in the Madras species but their 
description here in relation to the ' irritable hairs will be justified 
when the occurrence of similar hairs in another species, U, affinis, 
Wight., is considered. 

lit I1a.berlandt's Physiologica\ AnatoDolY. 
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Glandular hairs. 

The third group of hairs, to be considered, is chiefly represent
ed by those which form a dense clothing over the portion of the 
ridge between the antennae and part of the upper surface of the 
valve. Each hair consists of a long or short stalk with an oblong 
or oval head (PI. D, Fig. 4). Both the stalk and the head vary 
considerably in length and gradually merge into short stalked 
hairs with spherical heads (PI. D, Fig. 6), which are found scattered 
all over the outer surface of the wall of the bladder. That these 
hairs are secretory in function is shown by the presence of dense 
protoplasm with numerous granules and prominent nuclei in the 
head cells and by a covering of coagulated secretion over the head. 
The long stalked hairs are of importance because of the function 
attributed to them in the previous paper.· 

The valve and its attachment. 

The parts of fhe bladder now to be considered arc those which 
are actively concerned in capturing the prey. These are the valve, 
the ridge round the mouth, and the walls of the bladder. It has 
been stated that, in the condition in which the bladders were irri
table, the walls were flattened and appeared concave and the valve 
was tightly pressed against the ridge. On irritation, the valve, 
which was, first, dome-shaped, becomes boat-shaped and is at the 
same time drawn down leaving the mouth open. The walls also 
shoot out and become convex. Now the mechanism by which the 
changes in the position and the shape of the parts are brought 
about, i's to be made out. 

The manner in which the valve is drawn down or pushed up 
will be first described. The valve is attached all along the base 
and a little way along the sides of the horse-shoe formed by the 
ridge round the mouth. In this region of attachment, the projec
tion of the ridge is formed by the arching over of the wall of the 
bladder (Pl. E, Fig. 3). It is the arch thus formed that is instru
mental in bringing a bout changes in the position of the valve. 

The structure of the arch is different from the wall of the 
bladder. The arch is made up of four to six layers of cells. The 
outer two layers are continuous with those of the wall. The inner 
layers are made up of thin-walled rectangular cells elongated in 
the direction of the arch. A change in the turgidity of these cells 
affects the position of the valve. When the cells become flaccid, 

• 'Irriltlhility of the bla.dders in Utricularia,' Agricultural Journal of India, 1916. 
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they also become short and pull the valve down. When they 
become tur·gid, they elongate and consequently push the valve up. 
This can be easily seen if a valve be dissected out with part of 
the wall attached to it and plasmolysed (PI. E, Figs. 1&2). Then as 
the cells 100 e water, t~e frl;e end of the wall becomes more and 
lltOre tucked in under the valve and, if transferred to fresh water, 
will once again open out as the cells become turgid. (This will not 
be successful if the whol& of the bladder is immersed in a plasmoly
sing solution, as there are other tissues acting in opposition to this.) 
This part of the ridge, then, may be said to act as an automatic 
hinge, which, when flaccid, pulls the valve down and which, when 
turgid, not only pushes up the valve but also exerts a definite 
upward pressure on the valve as the turgidity increases beyond the 
minimum necessary for lifting the valve. 

The valve.-In the valve the result of irritation is to turn the 
convex dome-shaped structure into a concave boat-shaped one. 
The structure of th.e valve is well-suited to bring about this change 
of shape. The valve is uniformly made up of two layers of cell , 
but is divisible into two parts on account of the difference in the 
!,\ize and shape of the cells. There is, firstly, a large portion extend
ing from the line of attachment to the place of origin of the irritable 
hairs and, secondly, a smaller portion constituting the margin 
(Pl. F). 

The larger portion is mainly responsible for the change of the 
convex valve into a concave one. The mechanical principle 
concerned in this change is quite .simple. When a structure is 
convex and dome-shaped, the upper surface will be longer 111 both 
directions and vice versa, when concave and boat-shaped. The 
part of the valve under consideration consists of two layers of cells. 
When the valve is convex, the outer layer should be longer than 
the inner in both directions. When concave, the conditions will 
be reversed, the inner layer now becoming the longer one. This 
change can be brought about in two ways, namely, either by only 
one layer changing its dimensions or by the co-operation of both. 
The latter is the one that obtains in this case. 

Let us consider the structure of the two layers of cells 
separately. Th outer layer consists of cells elongated transversely, 
i.e., more or less parallel to the ba e of the horse-shoe (PI. F). When 
the cells are flaccid, the cell walls are plicately folded and the 
angles of the folds are considerably thickened (Pl. E, Fig. 5). 
When they become turgid, th~ plica tely folded cell-wall straighten 
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their foltls ' and the cells increase considerably in length and to a 
slight extent in breadth. Consequentiy the upper layer as a whole 
increases considerably in length transversely and to a slight extent 
longitudinally. The inner layer (PL G) is made up of units 
which are spindle-shaped and consist of four or five cells (PI. E, Fig. 
4). These spindles are elongated at right angles to the cells in the 
Quter layer. The outer wall of the spindle is generally much 
thickened and there are also , special thickenings at the points 
where the transverse walls meet the outer. The trans\'erse walls 
are quite thin and extensible. When these spindles become 
turgid and the volume increases, the tapering triangular ends 
become more or less semi-circular and the parts of the outer wall 
between two special thickenings bulge out (PI. E, Fig. 6). The result 
is that, as the volume increases, the spindle 'is considerably 
shortened, witb a slight increase in breadth. Consequently the 
inner layer as a whole decre~ses considerably in ' length longi
tudinally ~i. th a sl~gbt increase t_ransversely. 

In a living bladder both t~e laY,ers occupy an equal amount of 
space. when the turgidity of the cells is nearly half tne maximu91' 
W·hen the cells of both the layers become fully turgid the outer • 
lay~r ~ill become longe~ th~n the i~ner in both dir.ections because 
of the concerted action of both ·the layers. ' The upper layer ,itself 
increases in length transver;ely and it becomes lo'tiger than the 
inner in th'e l~ngitudinal direction beca,use of the c<?nsiderable 
shorteningof the_inner layer in this direction. Consequently ~hen 
the cells are fully turgid this portion of the valve be~omes COnvex 
and dome-shaped. . . 

When the cells become fully flaccid, the Iength 'ot"the two layer~ 
is reversed. The inner layer is now the longest in both direction? 
and the valve becomes concave and assumes 'the boat form. 

The free margin, constituting the smaller, portion of the valve is 
in the form of a double arch, the two arches meeting at the' sp:ace 
between the two sets of irritable hairs at the apex' of the dome. :: T:-h'e 
central part is broad and forms a pad on which the .irritable. Kairs 
arise. Both the layers constituting the thickne s of thelIlarg(n~ are 
made up of more or les similar cells. The cells are narro~ and 
elongated in the direction of the arches and are provided with 
annular thickenings at frequent intervals. The5e cells have very 
prominent nueclei and dense protoplasm. The arrangement of 
the cells is such that when the cells become turgid, the convexity 
of the arches and the length of the margin, will increase. The 
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result"of these two features will be, to stretch out the dome formed 
by the larger portion of the valve, both forwards and in the 
direction of the arches, and add considerably to the rigidity of the 
dome. 

If we now consider the valve as a whole, we find th at it is made 
to assume a dome-shape by a differential change of dimensions in 
the cells of the two layers of the larger portion and that this dome 
is stretched out and made more rigid by the behaviour of the 
marginal tissue. If we also take into consideration, the positive 
upward pressure exerted on the valve as a whole by th e automatic 
hinge along the line of attachment, the resultant of the different 
forces acting on the valve, when the tissues become turgid, will 
be to enable the valve to withstand a great deal of downward 
pressure. 

Now let us consider the reaction of the valve under irritation. 
Whp.n the bladder is fit for irritation all the tissues described till 
now, are fully turgid. It is presumed that the effect of the stimulus 
received and transmitted by the short cell of the irritable hair i to 
bring about a momentary loss of turgidity in the tissues concerned. 
Then the valve becomes concave and the automatic hinge pulls the 
valve down into the cavity of the bladder leaving the mouth fully 
open. The valve, as quickly, regains turgidity and falls back to 
its former position. 

The ridge round the mOltth.-After reading the above, it will be 
natural to believe that the action of the valve can be easily made 
out by plasmolysing the bladder. When the whole bladder is plas
molysed, a change in the shape of the cells constituting the valve 
does certainly happen, but still the valve remains more or less 
convex and never assumes the boat-shape characteristic of the 
reaction to irritation. This is because there is one other tissue 
concerned in the mechanics of the reaction, which behaves an ta
gonistically to others but still helps in bringing about the reaction. 

This tissue is located in the bend of the horse-shoe formed by 
the ridge round the mouth and consists of a plate of cells five or 
six layers in height and two layers in thickness. It is placed along 
the inner surface of the bend of the horse-shoe. The cells are 
elongated in the direction of the bend and the walls are thickened 
like those of collenchymatous cells. When these cells become 
turgid and increase in size, they will become longer and push the 
arms of the horse-shoe apart and when they are flaccid, they will 
be shorter and bring the arms nearer to each other. In a bladder 
fit for irritation this tissue becomes more and more flaccid as the 
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other tissues become more and more turgid. The arms of the horse
shge tend to come nearer each other and consequently exert a 
transverse pressure on the valve. This pressure necessarily helps 
in keeping up the convexity of the valve and affords an additional 
resistance to downward pressure. If a full bladder is plasmolysed 
this tissue becomes more and more flaccid pulling the arms of the 
horse-shoe still nearer and the arms exert a greater transverse 
pressure on the valve. Consequently under plasmolysis even 
though the valve tends to change its shape, it is prevented from 
doing so by the greater transverse pressure exerted by the arms of 
the horse-shoe. 

The reaction of this tissue to irritation is not a momentary loss 
of turgidity as in the case of the valve and the hinge, but a 
momentary gain in turgidity. The result of this gain is to widen 
the arms of the horse-shoe and thus help the valve in assuming the 
boat-shape. 

The wall of the ljlndder.-The action of the wall has not yet been 
fully elucidated but I believe it to be rather simple. The change 
concerned is from a flat or slightly conca ve shape, before irritation, 
to a can picuously double-convex shape after irritation. In a 
living bladder, with the walls convex, the walls are fully turgid 
and when an attempt is made to press them, they simply break 
and do not yield to pressure unless the pressure is very carefully 
applied. When plasmolysed, they become plaint and flat. It is 
probable that, when the bladders are fit for irritation, the walls are 
not turgid, and regain turgidity on irritation. 

The wall consists of three layers of cells. In the innermost 
layer, th e cell-walls are thickened and slightly lignified. The 
outer two layers consist of thin-walled cells. The inner layer may 
act as a resistant layer, being less extensible and the outer two 
may be active in bringing about the .change in shape. 

n.- COMP ARISON OF U. FLEXUOSA WITH OTHER 
SPECIES. 

U. COERULEA, Lin., U. RACEMOSA AND U. AFFINIS, Wight. 

The first two were collected at Kodaikanals and the last in the 
pools in casuarina plantations near Madras. All three are found 
in marshy situations with the bladders imbedded in mud and 
show similarity in structure. The bladders differ from those of 
U. flexuosa in the following 'points :-

1. The bladders are very small. The antennae arise very near 
each other and are made up of a multicellular tissue which is 
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morphologically equivalent to the thick base in U. fiexuosa. There
are only one or two branches at the tip. These are not pointed 
but have spherical head cells which are distinctly secretory in 
function. The antennae, instead of spreading out as in U. fiexuosa, 
curve over and orm two arches over the mouth, leaving a narrow 
slit between them and two holes laterally. The shape and position 
of the antennae are such that they will prevent the occlusion of the 
mouth by extraneous matter to a great extent. 

2. The hairs surrounding the ridge are absent. 
3. The mouth and the valve are both very small. The valve is 

much more deeply placed, the free margin is not curved but straight 
and the valve is attached all round except at the straight margin. 
The structure of the valve is very nearly the same as in U. fiexuosa. 
The upper layer consists of similar cells but th e plicate foldin gs 
are not so prominent. In the inner layer, the spindles · are less 
definite. Except for these minor differences, the mechanism is 
exactly the same as in U. flexuosa and there is every possibility 
that the bladders are irritable. 

4. The chief difference is the absence of irritable hairs. Their 
place on the valve is taken up by a greater number of the hairs 
with heads like guard cells, described in U. fiexuosa. The function 
of these hairs, here appears to be purely secretory and I believe 
that they are not in any way concerned with the mechanism for 
irritation. 

5. The tissue at the bend of the horse-shoe is much more pro
minent and projects furth~r at the surface. It is very likely that 
this tissue is directly irritable and responsible for bringing about 
the opening or closing of the bladder. 

U. ORBICULATA, Wall. 

This is a pecies which is epiphytic on rocks or plants in the 
moist atmosphere of the Western Ghauts and wll:s collected in the 
Malnad of Mysore. 

The differences are-
I. The bladders are nearly of the same size as in former three 

species. 
2. The antennae have an altogether different appearance 

though they are morphologically the same as in the other species. 
They are profusely branched and each branch ends in a spherical 
head. Hairs with similar head-cells are abundantly distributed all 
over the bladder. These are distinctly secretory in functi~n but the 



method of secretion is as curious as thf' material secreted. The 
head-cells are first filled with a number of crystalline granules and 
then the cell-wall breaks open letting out the crystals. New heads 
arise within the old broken cells. The nature of the granules or 
the significance of the peculiar secretion have not yet been ascer
tained. 

3. The other parts are similar to those in the previous species. 
The bladders here also should be irrita ble. 

All the above species agree in the absence of the hairs round 
the ridge and the antennae being delegated to a function other 
than that of protection. The antennae still keep the function of 
directing the animalculae to the mouth of the bladder. 

The absence of the irritable hairs can be explained by the 
suitation of the bladders and the nature of organisms that are 
likely to be captured. The latter consist of animalcules like 
nematodes and other slow-moving organisms. The irritable hairs 
are evidently an adaptation for capturing free-swimming animal
culae and the reaCtion has necessarily to be extremely quick. In 
the marsh species, the reaction is probably slower. The mode of 
action has not yet been thoroughly studied. 

lli.-THE CONTENTS OF THE BLADDERS. 

In all the species mentioned, animalculae of different kinds and 
sizes are found inside the bladders. In the case of U. affinis, the 
bladders of plants collected at a depth of a foot or a foot and a 
half below water, rarely contained any animal organisms whereas 
those of the same species collected at places with little water were 
more fortunate. 

But it is not the animal contents that are quite so interesting as 
other organisms found inside the bladders. In U. affinis, the deep 
water forms which hav_7 rarely any animalculae inside, have 
reddish brown bladders. The colour of the bladders is due to the 
encrustation of what looks like dirt on the outside as well as to the 
same material filling up the bladder inside. The reddish brown 
dirt has under the microscope, every appearance of bacteria and 
'takes stain with carbol fuchsin and Gentian violet. Further 
investigation is necessary before anything definite can be said . . 

In the other form of this species as well as in all the other 
species above mentioned, the bladders have their walls either white 
or blue black in colour. The white walled bladders are younger 
and rarely contain any animalculae in them. The blue black colour 
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is due to the colouration of the cell-sap and this is acqUlred in 
almost all cases examined 'after the entrance of the animalculae 
into the bladders. 

The younger bladders, though without any animalculae are not 
devoid of contents but have a variety of Diatoms and Desmids, a 
number of blue-green algae and bacteria and in a few cases, some 
green algae. The blue-green algae are for the most part, made 
up of Nostoc filaments. There are also very fine threads, of forms 
like Oscillataria and less often unicellular forms like Aphanothece. 

In the blue-black bladders, Nostoc filaments are very rare, but 
the other blue-green algae and various forms of bacteria are to be 
found. The presence of bacteria in bladders with animal contents 
is in accord with the idea held at present as regards the mode of 
digestion of captured animals. The animalculae are supposed to 
be killed either by starvation or by some other means and the dead 
matter disintegrated by the bacteria. Then the bladders absorb 
the disintegrated material. 

But tbe presence of bacteria in combination with Nostoc fila
ments and other blue-green algae in the younger bladders without 
any animal contents, suggests a different role for these bacteria. 
This is a combination which we are acquainted with in the case of 
root-nodules of Cycas and in the air-cavities of Azolla. In these 
cases, the bacteria have been definitely shown to be capable of 
fixing free nitrogen. 

A few preliminary staining reactions tried with the bacteria in 
these bladders seem to confirm the above suggestion. Forms 
resembling those of Azotobacter are common and are more easily 
recognised on account of their peculiar shape and big size, than 
Bacterium radicicola. The latter, it is lmpossible to be sure of 
unless cultures are made. 

The constant combination of Nostoc and other blue-green algae 
with bacteria, which, so far as their preliminary examination goes, 
seem to be the same as those concerned with the fixation of free 
nitrogen, leads one to belit::ve that these bladders are not altogether 
at the mercy of unwary animalculae for their supply of nitrogen. 
It is interesting that this combination has not been found in the 
bladders of floating species though a good number of them have 
been examined. This can be probably explained by the greater 
surity of obtaining animalculae and more efficient mechanism for 
capturing the organisms in the case of the floating species than in 
the others where the bladders are imbedded in mud. 
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Further investigations are being carried on for making out 
definitely the role of the different organisms found in the bladders 
both before and after the entrance of the animalculae. 

One other item on which investigation is not yet complete may 
also be mentioned. U. affinis is always found growing in associa
tion with two other -very small plants, a species of cyperaceae and 
another of Eriocolon. In a few cases, the root-hairs of the cyper
aceous plant have been found in close conn~xion with the bladders 
of Utricularia. It will be interesting to know the relation between 
!he two in consideration of the constant association of the plants. 
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EXPLANATION OF FIGURES. 
PI. 55. Utriculatia flex~osa, Vahl.: a small branch enlarged showing 

needle-like leaves and bladders. Ripe fruit and transverse 
section of tbe same showing the thick central placentum. . 

PI. 55-A. Single bladder enlarged: horse-shoe shaped ridge or ' collar' 
round the mouth produced into two branched hairs, the 
, antennae/ and surrounded with simple hairs. The shaded 
portion on the valve near the base of the horse-shoe shows 
the position of a large number of secretory hairs. The six 
irritable hairs on the valve are seen pointing towards the 
antennae. 

PI. 55 -B, Fig. I. Surface view of the mouth of the valve. For explana
tion refer PI. A. The hairs surrounding the collar are 
omitted here. 

Fig. 2. Median longltudinal section showing the moutb closed 
up by the valve. The free margin of the valve presses against 
the collar from below. The irritable bair is shown on the 
valve. 

PI. 55-C, Fig. 1. Longitudinal section at right angles to the plane in 
PL B, Fig. 2. Fig. I-A shows the' hungry ' condition with the 
walls concave and Fig. I-B shows the full condition with 
the walls convex. 

Fig. 2. Median longitudinal section showing the position of the 
valve when the bladder opens under irritation. The valve 
is concave and drawn back and has the irritable hairs laid in 
the hollow. 

PI. 55-D, I. A single irritable hair jointed at the short cell . 
2. Short cell magnified. 
3. Short cell with the cell wall broken and protruding into the 

cell-cavity. 
4 and 5· Secretory hairs. 
6. Hair with the head of the sbape of a guanl cell. 

PI. 55-E, J. Valve and part of the wall of the. bladder before plasmo
lysis. 

2. Same after plasmolysis. 
3. Valve and automatic hinge in section. Tbe small group of 

thick-walled cells in 'the arch form a vascular strand. 
4. Single spindle of the inn':!r layer of the valve when flaccid. 
5. Single cell of the outer layer when flaccid. 
6. Single spindle of the inner layer when turgid. 

PI. 55·F. The upper layer of cells of the valve (surface view). The 
irritable hairs and the structure of the margin are shown. 

Pl. 55-G. Part of the inner layer of cells of the v~lve (surface view). 





SPECIES j .. LREADY FIGURED AND DESCRIBED, 

1. RueUia pro strata Lamk. 
2. Justicia procumbens Linn. 
3. Capparil sepiaria Linn. 
4. Cleo me viscosa Linn. 
5. Evolvulus alsinoides Lim~. 
6. Oldenlandia urn bellata Lim~. 
7. Cassia siam'!a Lamk. 
8. Sida carpinifolia Lim,. 
9. Stachytarpheta indica Vah/. 

10. Cresalpinia pulcherrima SW. 
II. Indigofera enneaphylla Liml. 
12. Blepharis molluginifolia Pen 
t 3. Vicoa auriculata Cass, 
14. Abutilon indicum Don. 
IS. Erythrina indica Lanltlrk. 
16. Pavorua zeylanica Caw . 
17. Parkinsonia aculeata Linn. 
18. Cassia marginata Roxb. 
19. Leucas aspera Sprmg. 
20. Jatropha glandulifera Roxb. 
21. Hygroyphila spinosa T. Anders. 
22. Commelina benghalensis Linn. 
23. Argemone mexicana Limz. 
24. Mollugo spergula Limz. 
25. Lagerstrcemia flos-regillre Relz. 
26. Calatropis gigantea Br. 
27 . Ionidium suffruticosum Giflg, 
28. Passiflora fcetida Liml. 
29. Hibiscu~ micranthus Lifm. 
30' Peltophorum ferrugineum Bellih. 
31. Geniosporum prostratum Ben/h. 
32. Tribulus terrestris Liml. 
33. Commelina paleata Hassk. 
34. Millingtonia hortensis Lill", 
35. Cleome aspera Kretzig. 
36. Murraya exotica Li1l1z. 
37. Pedalium murex Linn. 
38. Zornia diph ylla Pen 
39. Solanum xanthocarpum Schrad.. 
40. Crotalaria medicaginea Lamk. 
41. Tephrosia purpurea Pen 
42. Polycarpea corymbosa Lamk. 
43. Zi7.yphus zuzuba Lamk. 
44. J usticia adhatoda Linn. (Adhatoda vasica, .Nw) 
45. Strychnos nux-vomica Lilln. 
46. Jasminum angustifolium YaM. 
47 . .lErua lanata luss. 
48. Plumiera (Plumeria) alba Linn. 
49. Anogeisus acuminata Roxb. 
50. Ipomcea sepiaria Koen. 
51. Leucas diffusa Benlh. 
52. Bauhinia purpurea Linn. 
53. Sida cordifolia Linn. 
54. HydrophyJax maritima Linn. 
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SPERMACOCE STRICTA L INN. 

N~tural Order-RUBIACEIE. 

In external appearance this plant is not unlike that figured as 
No. 54, but the flower has a narrow tube and small mouth, and the 
fruit is much smaller and divides into two parts which open down 
the fla t face to let out the (single) seeds. 

The stem is usually erect, though often weak. The leaves vary 
from 1 to 2 inches in length and from % to 1/ 12 inch in breadth, 
and may have a few stiff hairs on the under side of the midrib. 
They are joined across the stem by a stipular cup bearing a row 
of bristles. 

The flowers are in the leaf-axils, with a narrow tube about ~ 
inch long, and four lobes opening to % at the top. and are pale blue 
in colour. There are four stamens. The fruit is about % inch long, 
oval in shape, surmounted hy the tiried sepals. It divides into two 
parts, which split open down the inner (ventral) side. The seeds 
are brown about ~ by 1/ 16 inch, and deeply grooved on th e inner 
(ventral) face. The cotyledons of the embryo are thin and broad 
an;cl the radicle points downwards. 

The species occurs in qry and waste places throughout India from 
Kashmir to Ceylon j and in the tropics generally of Asia and Africa. 

The genus belongs to the same section of the order as HYDROPHYLAX, 

and to the same small tribe, which is distinguished by the valvate corolla 
lobes and the grooved seeds. 
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SPERMACOCE HISPIDA LINN. 

Natural Order-RUBIACE/E. 

Vernacular names·-Tam. Nattai-churi. Tel. Madhana grandhi. 

SPERMACOCE HISPIDA Liml. is figured here so that it may be 
compared with S. stricta. The stems are weaker, only turning up 
at the ends, and are more hairy, especially on the Carnatic coast. 
The leaves vary in size from ~ to I inch, are rather thick, broad, 
obovate, and in the Carnatic form distinctly waved. The fruit 
differs from that of S. stricta, for of the two parts into which it 
divides one is closed at first by a flat plate which eventually drops 
off. 

The species OCcurs throughout India, from Simla to Ceylon and 
Singapore, and in the Malayan Archipelago ana S. China. 

The root is used in Indian medicine for the same purpose as Sarsa
parilla. 



6 

PRES. COLL. BOT. BULL. 
PLATE 58. 

(3 

.~ . . 
---



7 

EUPHORBIA PILULIFERA LINN, 

Natural Order-EUPHORBIACEIE. 

Vernacular nallle- Tam. Ammanpatchay-arissi. 

The specimen from which our illustration was taken grew in 
very poor sandy soil, and like so many plants in such situations 
has weak branches spreading on the ground. But the plant may 
also grow erect. 

As usual in this order, all parts contain a milky-white sticky 
juice {latex} which exudes when the'tissues are cut. The branches 
are hispid with fairly long hairs. The leaves, opposite (unusual 
in this order) and more or less oval, but often on horizontal 
branches rather oblique, This is usual in plants when leaves face 
all one way and fit closely together, and enables a larger leaf 
surface to be fully exposed without overlapping. Frequently the 
leaves have in the middle a purple blotch, and young leaves are 
sometimes purple or pink all over both sides. They are finely 
toothed round most of the margin. 

For an explanation of the flower of Euphorbia reference must 
be made to a text-book." Suffice it here to say that each little 
• cyathium' or cup contains one female flower with no petals or 
sepals and looking like a stalked ovary; and five sets of stamens, 
each stamen representing a male flower. In this species there are, 
as shown in the figure, only two (or few) male flowers in each set. 
The cyathiums are in clusters of twenty or thirty in the axils of 
the leaves, and each is at first about 1/20 inch across, and has five 
pink and white rounded or semi-circular lobes, The fruit when 
ripe is about r/I6 inch, and contains three seeds, with the radicle 
pointing up, 

The species is a very common weed throughout the hotter parts of 
India and all tropical countries, especially on poor soil. 

The whiteness of the latex is due to the number of granules of rubber 
and of starch which it contains. Exactly what the function oC the latex is, 
is not known for certainty, 

• E,g., Fyso,ls BotalfY fo,. /miia. pp. 376-379. 
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INDIGOFERA HIRSUTA LINN . 

Nalur-al Order-PAPILIONACE/E. 

The species iJIustrated opposite is a near relative of the Indigo 
plant, cultiva,ted for so long in India, and differs from it in its 
larger firmer leaflets, and straight sha~gy pods. The flowers are 
small, and the petals do not project much beyond the sepals, nor do 
they show so markedly the sudden opening by the action of a'n 
insect, which was described and illustrated in No. II of this series ; 
but the parts are formed in the same way. 

The species is very wildly distributed, being f9und in tropical America, 
tropical Africa and in India and across to Java, the Philippines and N. 
Australia, 

This plant is often used as a green manure. 

For the characteristics of the genu see No. II of this series. I t is a very 
large genus, havinO' some 300 species spread over the tropics and South 
Africa. In India there are over 40 species, from Kashmir to 'eylon, and 
from Scinde to Bengal. 
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THESPESIA POPULNEA CORREA. 

Natural Order-MALVACE/E. 

Eflg. Portia tree. Tam. Puvarasu. Td. Gangareni. 

THESPESIA POPULNEA Carr. is common everywhere near the 
sea, and is planted even well inland. It is a moderate sized ever
green tree, with heart-shaped glossy leaves and large yellow 
flowers. 

All green parts are covered with small round brown scales, 
which, when the leaves are quite young and not yet expanded, 
cover them so completely as to make them brown in colour. The 
young bark is thickly studded with lenticels, which, however, are 
lost a s the branch becomes thicker and the bark older and drier. 
The leaves are about three inches long, heart-shaped (cordate) 
on stalks of about the same length: and quite smooth, slightly 
glossy on the upper side. The flowers are borne on stalks singly 
in th eir ax ils, and have a cup-shaped calyx with only the barest 
indication of lobes in five scarcely visible points. At the base of 
the very young calyx are three triangular bracteoles, one-fourth 
inch long, which, however, fall off very soon and leave only three 
scars. The corolla is trumpet-shaped, of five petals overlapping 

ach other ~col1vollite) and much crinkled. At the base of each is a 
large purple ~pot. The stamens are, as in nearly all of this order, in 
the form of a staminal tube bearing numerous small anthers, each 
containing one pair only of pollen sacs (i.e., only half an anther). 
Above the uppermost of th ese the tube is continued and ends in a 
few long teeth. The style ends in a massive twisted stigma. The 
fruit is a brown capsule, r72 inches across, with a short central 
point, but depressed slightly like a small apple. It may float for a 
long time in water and does not open by regular 'valves' but 
breaks up gradually. Inside the seeds are covered with a thick 
pile of short brown hair, and they too will float undamaged for 
some time. 

These characteristics of fruit and seed probably account for the 
commonness of the tree on our sea-coasts: for it occurs on all 
tropical coasts, though apparentl y indigenou only to those of 
Asia and Africa. 

The genus belongs to the HIBISCUS section of the order, having a cap
sular fruit and bracteoles below the calyx. It consists of only two or three 
species. 

The tree is ordinarily evergreen, the leaves falling at all times of the 
year, but mostly (in Madras) duringi the rains. Qccasionally one finds a 
tree quite bare, all the leaves falling at once (e.g., near the salt marsh, . an 
Thome, Madras). 
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BOT ANY IN INDIA. , 

Plaut-Breeding. * 
Messrs. F. R. Parnell, G. N. Rangaswami and K. Ramiah of 

the Agricultural Research Institute, Coimbatore, have published 
a preliminary account of the inheritance of certain characters of 
the rice plant. For tho e who have not followed recent work on 
heredity, it may not be out of place to explain here that, dating 
from the tediscovety in 1900 of experiments made by Mendel sixty 
yearS ago, the study of inheritance :in both animals and plant 
has undergone a complete change. It would be impossible with
in the limits of this short note to indicate, still less explain, the 
results of this very modern study, but some of the chief points 
are as follows. Characters by which varieties, especially varieties 
of cultivated plants and of domestic animals, are separated are due 
to single hereditary units, or to combination of two or three units; 
varieties being distinguished by the presence or the absence of one 
or more such units or combinations, not to the varying degree in 
which the character is developed. That is to say, We can break 
up the hereditary and differentiating characters of these varieties 

• 
into their constituent unit characters, just as the chemist breaks up 
substances into their chemical molecules and atoms. As a rule one 
unit is not . replaceable by another, though several hereditary 
units may act on the same organ: the unit is present or it is absent. 
Combinations of units often occur, and sometimes one unit of a pair 
cannot show itself without the other. Thus the colour of a petal 
is due, as a rule, to at least two unit characters, one giving a 
chromogen or colour-forming material, the other some substance, 
probably an enzyme, which converts the chromogen into a coloured 
substance ... 

When a plant or animal of a pure strain possessing a character 
A is crossed with one of another pure strain which does not possess 
this character indicated by a, the hybrid offspring are frequently 
exactly like in general appearance, in which case the character A 
is said to be dominant over its absence a. In some cases, however, 
the bybrids are intermediate in character. 

But whether dominance is shown or not, the offspring, termed 
heterozygotes, if bred together, give, in the second family Fe, a 

• Memoirs of the Department of Agriculture in Jndia., Botanical Series, Vol. IX, 
No.2, November 1917 (received this yea.r). Thacker Spink &: Co. Rs. 1 - ~- O. 
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mixture of PlU"e A, h~terozygotes, and pure a in the proportion 0'£ I : 

2: I; and if A is dominant, this appears as 3 A to I a. These ratios 
I: 2: I or 3: I in the second family indicate that the character 
is segregt:l.ting: and it is nearly always found that the presence of 
a character A is dominant over its absence a. But it may 
happen that the faHure of a character to appear is due to a factor 
N inhibiting its appearance, and that it is the pre~ence or absence 
of thi s inhibiting fa ctor which distinguishes the two varieties. 

The simplest and universally accepted explanation of these 
facts is that with a plant or animal which breeds true to its variety, 
each unit character is represented in the cells of the organism by 
two factors (probably always carried by discrete particles, which 
are actually visible in some cases under the microscope), while in 
the cells of the heterozygote there is only one. The germ cells of 
the former each contain one factor, and by combination of two 
germ cells the duplex arrangement necessary for the full develop
ment of the character is obtained. Of the germ cells of the hetero
zygote, on the other hand, only half contain the factor, half do not. 
All the germ cells of the plant or animal breeding true to the 
absence of that character are without the factor. 

So far the matter is fairly simple; where there are combinations 
these can be broken up into the constituent factors or unit 
characters, each of which acts separately as above. But the simple 
ratios given above are often replaced by others which can be 
explained only on the theory that certain factors do not, once they 
have come together, separate freely in the germ cells but often 
remain' coupled' ; while other factors show a ' repulsion' for each 
other and appear together in the germ cells in less than the 
expected ratio: and the degree in which the coupling or repulsion 
occurs, if not absolute, can be calculated provided that a sufficient 
number of crosses are made and of the F9 generation reared. 

All the available evidence shows that' coupling' exists only 
between factors derived from the same parent of a cross, whereas 
'repulsion' exists only when the two factors come from opposite 
parents. In fact any two factors that are coupled in one cross, 
when they both came in from the same parent, will show repulsion 
in another cross in which they come in from opposite parents. 

Messrs. Parnell, Rangaswami and Ramiah find the · simple 
ratio of I to 3 in several varietal characters of the grains and of the 
stem and leaves of paddy, e,g., long outer glumes in place of the 
uSUlll very short ones; a piebald arrangement of the dark colour of 
the' furrows of the grain, as contrasted with its even distribution; 



• and similarly a piebald distribution of a golden colour of the inner 
glumes as contrasted with the full golden colour. This golden 
colour which appears as the grains ripen, in place of the more 
usual green ripening to a straw-colour, they find is recessive to 
green, which means on the C presence and absence' theory that it 
is perhaps present in the green but inhibited by another factor. 
They find a purple pigmentation of various parts of the plant 
dominant over (the usual) green, the numbers of F. obtained 
being 41,121 to 13,664 or very nearly 3 to I. But since in some 
crossings a ratio at 9 to 7 is obtained the colour is without 
doubt, they say, due to the simultaneous presence of two factors, 
one of which occurred in both of the varieties giving the first set of 
numbers in the ratio 3 to 1 in F.; while the varieties of the 
other set giviJlg 9 to 7 were heterozygous to both. This fact was 
proved by the production of purple pigment 'in a cross between two 
pure strains both of which were green. A dark colouring of the 
pulvinus and auricle is similarly dominant over green. Other segre
gating characters are a purple striation of the internode; purple 
glumes, purple stigma and purple axil. Among these last they 
find' coupling' occurred; viz., purple striation with purple glumes, 
and purple stigma with purple axil; while green internodes and 
glumes are associated with purple stigma and axil, showing a 
repulsion which proved to be between purple stigma and both 
purple striation and purple glumes. Though 60,000 plants were 
examined for this, no example of incomplete repulsion was 
recorded. 

Another varietal character examined was a black colour of the 
I inner glumes, which fades to a smoky colour when the grain is 

quite ripe. This colour is, as in so many cases, due to the com
bination of two factors. They find partial repulsion between both 
of these factors and that of purple striation of the internode. 

Coming to the grain itself, inside the glumes, the red colour 
of some varieties was found to show the simple ratio of 3: I, 

indicating dominance over its absence: but in two natural crosses 
with red rice some of the F. plants had a grey-brown colour. 
Though the experiments at the time of publication were not 
complete enough to prove it, the authors think that this red colour 
is also due to the simultaneous presence of two factors. 

It will be seen that many varietal characters of paddy, as was 
only to be expected, segregate on mendelian lines, and that 
examples both of coupling and of repulsion occur. So far these 



workers have confin'ed their published results to these visible 
characters, but the ultimate aim in view is, of course, the production 
of improved varieties: and the marvellous results obtained with 
wheat by Mr. Biffen in England following on pure research of a 
similar kind, lead one to expect with confidence the evolution of a 
variety which by its greater productiveness or in some other way 

. will add considerably to the economic wealth of South India. 

The Flora of Persia1l Baluchistan and Makran . 

. The Rev. E. Blatter, S.T. and Prof. F. Hallberg publish * a 
list of the species collected in this area by Capt. I. G. B. Hotson, 
LA.R.O. No analysis of the flora is given , but the list shows 
many genera of our drier districts, represented sometimes by the 
same species as in S. India, along with genera of cooler climates. 
Among the latter are species of RanulIcu[us, Fumaria, Latlzyrus, 
Draba, Tamarix , Astral{a[us, Vicia, Prunus, Bupteurum, Carduus, Olea' 
Antirrlzhzum, Litzaria, Plantago, Euphorbia, Salix, Populus, Asplw
delus; many of them by the same species as occur in Europe. 
Among genera and species common to the Madras Presidency are 
Cleome, Capparis, including C. decidua Pax (= C. aphylla Roth) which 
occurs in Tinnevelly, Tribulus, Citrus medica (orange), Gymnosporia 
montana Benth., Zizyphus jujuba Lam., Dodon(1!a viscosa L., Desmodium, 
Terminalia Catap'pa L., EUKenia jambolana Lam., Launrxa, Tylophora, 
Cordia 1ftyxa L.. Heliotropiun, Trichodesma, Solanum 1zigru11l L., 
Sesamum indicum D.C., Occimun basilicum L., IErtla lanata Juss., 
Aristida, and several 'Others. Many of the common species are no 
doubt cultivated, for the sake of their edible fruits or their use for 
pot-herbs; but apart from them it is clear that, though the species 
are different, there is a good deal of affinity in the genera, between 
the Persian Baluchistan and the drier parts of the Carnatic. While 
the temperate genera and species, it will be noticed, are mostly 
herbs and without doubt belong to the cool winter months. 

Flora oj Northern Gujarat. 

Though published in 1918, this monograph was written in 
1914- 15. As the authors explain, it deals with only a small 
fraction of Northern Gujarat, namely, the immediate neighbour
hood of Ahmedabad, and the taluks of Prantij and Modasa, 
which lie to the north-east of that city. These taluks touch the 
fringe of the great Malwa forest region. Kharagoda on the Rann 
of Cutch has been included on the strength of one visit, and this 

• Journr.l of the Bomba.y Na.tural History Society XXV 4. June 1918. 
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is perhaps rather a pity, since it has resulted in the inclusion of 
some of the halophytes of the Rann, with the inevitable omission 
of others, and without any full discussion of the flora of that 
interesting region. 

The work is divlded into three parts, viz., Part I-Descriptive and 
Analytical, Part II- CEcology, and Part III-Flora. As described 
in the first part the area worked includes the pure sand tracts . 
round Ahmedabad, some black soil tracts in Modasa, and the 
stony hills near Modasa where the Malwa forests begin. The 
main interest of this part of the work is that it brings out how the 
Perso-Arabian flora and the Indo-Malayan flora meet in Gujarat. 
On the whole the character of the flora of the sand tracts is essen
tially Perso-Arabian. The Perso-Arabian plants mentioned on 
page 216 are, as the floral part shows, denizens of the sand region: 
while the Indo-Malayan plants listed on the same page are simi
larly seen to be mainly denizens of the Malwa forest system. 
The line dividing the two great floras is, therefore, fairly definite. 
and could be ultimately plotted on a floral map of Asia. Apart 
from the presence of Perso-Arabian plants the total absence of 
many of the important Indo-Malayan families and genera is 
significant. For instance, there is not a single Orchid, Aroid, 
Amaryllid or Ginger, nor any species of Strobilanthes, Dalbergia, 
Heciyotis, Anotis, Flemingia, Smithia, Impatiens, Arundinella and 
a host of other typically Indo-Malayan genera. The flora is 
essentially a xerophytic one, with the addition of an important 
swamp flora, typical of Indian marshes and tanks. In fact this 
swamp-flora and a handful of trees confined to th~ Malwa region 
are the only links with Indo-Malaya. A noteworthy feature is the 
abundance of Gramineae and Cyperaceae, which together total 
148 out of the 614 species. 

This work adds twenty-two truly wild and three alien species to 
the Bombay flora, and establishes as genuine indigenous species ten 
which are excluded in Cooke's work. Thus thirty-five species may 
be said to have been added to the flora. In addition to this our 
knowledge of distribution of other species within the Presidency 
has been materially advanced. 

Part II which deals with recology, is naturally less complete 
than the other part. CEcology which deals with the vegetation of 

Plants of Northern Gujatat by W. T. Saxton, M.A., P.L.S., I.E.S., I.A.R.O., and 
L. J. Sedgwick, B.A., F.L.S., I.C.S.-Records of the Botanical Snrvey of India, Vol. VI, 
NO.7, Calcutta, 1918, price Rs. 1-12-0 or 2S. 6d. 
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an area in its correspondence with the nature of the soil, water
supply, light or other physical conditions under which the plants 
grow, entails study in two directions: (i) the groupings or associa
tions of species that live under particular conditions (e.g., of 
sea-shore-sand, rocks, river banks, etc.) and (ii) the physiological 
and structural peculiarities of the species (e.g., the swollen 
cactus-like parts of desert-plants, or the thin divided leaves of 
water-plants). Both these require time, and for the latter the 
l?lants must be brought into laboratory. (Ecology also must neces
sarily wait on pure floristic work: and it is for these reasons that 
little has so far been done in India in that direction. This makes 
the recological part of the monograph particularly interesting 
and valuable. 

The authors have accepted Warming's analysis of the world's 
flora as a basis upon which to work, and have considered that the 
great bulk of the area discussed belongs to his class 10, Psilophytes. 
In Warming's use of the word this term is equivalent to savannah. 
A word of warning is, however, required in this connexion. It is 
probably wrong to assume that all tracts where grass-lands OCCur 
interspersed with tree growth are savannah in the truest sense of the 
word. Savannah is a special form of grass-land, and it is one in 
which isolated trees occur in a tract of tall grasses. Not only so but 
the trees which are typical savannah trees are not forest trees at 
all. If they occur in forest they either fa il to atta i n their best deve
lopment, or they do not accommodate themselves to the level and 
girth of the other trees. In North Gujara t true sa va nna h exists. 
But in some other parts of India, where mixed grass and tree 
growth occurs, this is not savannah but merely mixed vegetation, 
that is to say, patches of forest mixed with patches of grass-land. 
Of course in a region where savannah exists such mixed vegetation 
may consist of patches of forest mixed with patches of savannah; 
and such would appear to be the case with the association called 
woodland savannah on page 228. But the authors have perhaps 
gone too far in classing as savannah the association mentioned on 
page 229 as thorn-sa vanna h. This is Schimper's I Thorn-Scrub.' 
Again the Butea-Dichrostachys thorn-savannah on page 230 is 
mixed vegetation, consisting of thorn-scrub and grass-land. 

Comparing the species with that of the Madras Presidency there 
is seen to be a very close similarity. Thus the woodland savannah 
consists of the Teak Tect01la graltdis, Bael Aegle marmelos, Mori1lda 
citrijolia, Odilta wodier and other trees familiar to us on this side 
of India, along with shrubs like Helicteres isora, Carissa carundas, 
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Holarrhena antidysenterica and Nyctalltizes arbor-tristis. The 
'thorn-savannah' in the same way consists largely of Zizyphus 
amoplia, Z. jujuba, Gymnosporia montana, Cassia auriCltlata, Capparis 
sepiaria and others, all common enough on the dry hills of Madras. 

As regards other associations, the flora of open sheets of water 
such as 'tanks,' and the slow moving rivers (Hydrophytes), and 
also that of their banks (Helophytes) are both very similar to those 
of similar situations in the Camatic-Nympha!a lotus, Hydrilla verti
cil/ata, Trapa bispinosa, jussia!a repens and Nitella sp. in the water: 
Herpestis monniera, Lippia nodi.flora, and MarsiUia quadrifaria on 
their banks, to mention only a few. The dried mud such as one 
finds in dried tanks also bears very similar vegetation to that 
of Madras-the Babul Acacia arabica being abundant, as with us' 
and prostrate herbs like Coldenia procumbens, Chrozophora plicata, 
MoUugo hirta and Polygonum plebejum. 

The Mesophytic flora is, on account of the general dryness of the 
country, distinctly poor; and only two examples are Doted by the 
authors, where the ground was kept permanently moist, one by a 
tank, the other by a spring. Nearly all the plants given are such 
as occur in similar places in South India. 

The authors have added some notes on the associations of 
cultivated lands, with a list of the common weeds and hedge-plants. 
In North Gujarat the hedge is a much more important feature than 
in other parts of India and harbours a definite and not uninteresting 
flora. Their list comprises the trees and other woody plants, the 
climbers, and the small herbs j and they distinguish them according 
to the degree of commonness or rarity, and the climbers accord
ing also to their habit of the roots or lower portions. 

The whole of this (ecological part is detailed, and being on 
modern lines is of great value. It is, we believe, the first instance of 
such work in India, and the example will, it is to be hoped, be • 
followed in other parts of this country. Part III is a list of the 
species, with short notes on their occurrence. 

• 
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Argemone mexicana Linn. 
Cleo me aspera Krenig .. . 
Cleome viscosa Linn . .. . 
Capparis sepiaria Linn. 
Ionidium suffruticosum Ging. 
Polycarpea corymbosa Lamk. 
Sida carpinifolia Li,m. f. (S. acuta 

Burm.) 

" cordifolia Linn. ... 
Abutilon indicum Don 
Pavonia zeylanica Cav. 
Hibiscus micranthus Linn. 
Tri bulus terrestris Linn. 
Murraya exotica L inn. 
Zir.yphus jujuba Lamk. 
Crotalaria medicaginea Lamk. 
lndigofera enneaphylla Linn. 
Tephrosia purpurea Pet'S. 

Zomia diphylla Pen. .. . 
Vicoa auriculata Casso 
Erythrina indica Lamk. 
Caesalpinia puJcherrima Sw. 
Peltophorum ferrugineum Benlh. 
Parkinsonia aculeata Linn. 
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CYPERUS ARENARIUS RETZ. 

·NaturaIOrder-CYPERACEIE. 

CYPERUS ARENARIUS Retz. is a common plant of the sandy sea
beach, and often occurs in straight rows. This is because the 
plants are collected below by horizontal rhizomes. From among 
all our Sedges it may be recognized by the very plump spikelets, 
in a bunch near the top of the stems. The leaves, as shown on the 
right of the illustration, are slightly grooved on the upper side so as 
to be a crescent-shape in section. Along the lower side are 
arranged numerous strands of chlorophyllous tissue (C) connected 
to the epidermis by narrower strands of fibres, and above them 
are a few larger vascular bundles (v.b.); but the greater part is 
occupied with a thin-celled tissue containing water. 

The spikelets, as shown on the left, are made up of a number 
of glnmes, which in this species are broadly ovate with green veins 
near the middle and scarious margins. In the axil of each, except 
perhaps the bottom two or tbree, is the flower, consisting of an 
ovary with three-partite style and three stamens. The anther of 
these falloff when they are still quite young. The fmit is a black 
nut. 

The species occurs on sandy shores round South India, and also inland 
in the Punjab. Tbe gc:nus CYPhRUS is a large one of between 300 and 400 

species, scattered all over the world (except the Arctic regions). Many of the 
species are common weeds: one, c. j{ULBO us raid, is especially common 
in Madras compounds, and difficult to eradicate because of the small bulbs 
on the underground stems which easily break. 

I-A 
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IPOMCEA BILOBA FORSK. 

Natural Order-CONVOLVULACEIE. 

Vernacular name-Tam. Mosulkathu Kerai; Tel. Balabandi. 

This is one of the commonest plants of sandy seashores in 
the tropics. It spreads rapidly by long stems which run out over 
the surface of the sand, bearing leaves on more or less erect 
petioles, and sending down roots from the nodes. 

The leaves are two-lobed, in shape like the spoor of a goat, 
whence one name for it-I. pes-caprae. They are usually fairly 
thick and leathery, much thicker than ordinary plants of this 
family; but the thickness varies, as also the size to a certain 
extent. The flowers are 2 or 2~ inches long and across, trumpet
shaped with 5 distinct lobes, and are of a pinkish purple. They 
open early in the morning and are usually closed by the afternoon. 
The fruit is a brown capsule, about one inch diameter, with two 
chambers containing each two large seeds (four in all), covered with 
a dense velvet-like pile of short stiff hairs. It will float in water 
and the seeds are thus carried by currents along the coast. The 
capsule breaks up irregularly and sometimes all four seeds germi
nate together. But the seeds also will float undamaged for many 
days. This Boating power is due to air-spaces inside the seed.* 

The genus lPOMCEA is a large one of between 300 and 400 species, 
scattered over the warmer parts of the world, and is the largest and most 
important in the order. 

Another species was figured and described as No. 50 of this series. 
The common 'sweet·potato ' is the root-tuber of I. batalas, a native of 
Central America. 

• H . B. Guppy, " A Naturalist in the Pacific ", Vol. II. 
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LAUNiEA PINNATIFIDA CASSo 

Natural Order-COMPOSIT /E. 

LAUNtEA PINNATIFIDA Casso is a plant of sandy seashores. It 
has, as shown in the illustration, small rosettes of leaves on the 
surface of the ground, and short peduncles bearing heads of yellow 
flowers. There is no stem to speak of above ground. The plant 
throws out runners {branches with long internodes} and these root 
at the end, and by the formation of short stems . and rosettes of 
leaves new plants are produced. As the sand drifted by the wind 
accumulates round and a bove th e plants, the stems grow upward, 
the buried leaves die, but new ones are formed above. We may 
therefore find stems of any depth under-ground but of no height 
a bove the surface. 

The leaves are irregularly lobed, slightly hairy, frS>111 I to 3 
inches long by ~ to 94 inch broad. The flowering stems or 
peduncles} have on e or two scales and a single terminal head. The 
involucre is rather long, tubular in shape and of several bracts imbri
cated. The head is composed entirely of ligulate florets, which 
have a very slender tube an d a broad five-toothed' ligule' to the 
corolla. The anthers are tailed. and th e achenes have thick ribs 
and long white pappus, connected at the base into a ring which 
falls off as a whole. 

The species occurs mainly on sandy coasts, round India, Ceylon, the 
Malay Peninsular, Mauritius and the East African cuast : but it also occurs 
occasionally inland: 

The genus has some thirty species, nearly .all i~ the old world. It 
belongs to the tribe CHICHORIACEtE of the order, 10 which all the florets are 
similar and ligulate, the anthers tailed and the juice usually mil ky. 

VICOA AURICULATA Cass, an alien species of this order was illustrated as 
No. r 3 of this series. 
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STENOPHYLLUS BARBAT A 
ROTTLB. 

Natural Order-CYPERACEIE. 

STENOPHYLLUS BARBATA Rottlb. is a common plant of flat 
san ds behind the dunes of the seashore, and inland. There are 
numerous slender leaves and flower-bearing stems springing 
together from the ground-level. The leaves are very narrow, 
with their margins in-rolled , and from I to 3 inches in length. 
Very often, especially by the sea, they are reddish brown in 
colour. Each has a short sheath at the base with hairy mouth. 
The stems are about twice as high, and end each in a hemispheric 
or roughly globular head of spikelets, with two or three short 
leaf-like bracts below it. The spikelet has one or two empty 
glumes at the base, then two or three glumes with flowers, and 
perhaps another empty one at the top: the glumes being imbri
cated spirally on the axis. Each has a weJI-defined scabrid mid
rib or keel, which runs up into the apex, and is about 1/10 inch 
long. The flower consists of three or fewer stamens with narrow 
anthers attached at the base to their filaments, ann a three
angled ovary with a slender style branching into three stigmas. 
At the base of the style is a slight swelling which is left on the 
nut when, as it ripens, the style falls off. The nut is smooth, pale, 
stra w-coloured. 

The species occurs throughout India. 

The genus used to be known as BULBOSTYLIS, but it has been found that 
Stenopltyllus is the older name. It has SOllle seventy species and occurs 
in all warm countries. The species all have narrow leaves and fine 
hairs on their sheaths, and there is a button on the nut below the joint 
by which the style falls off. 

2 
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SESAMUM PROSTRATUM RETZ. 

Natural Order-PEDAL1NE.!E. 

SESAMUM PROSTRA TUM Retz. grows on sand dunes or close 
behind them, near the sea. It has a deep stout root and numerous 
stems or branches spreading out over the sand. The leaves lie 
flat on the ground, all facing upwards. They are about ~ inch 
long by % inch wide, and coarsely toothed. The flowers are at or 
near the ends of the branches and also lie flat on the surface of 
the ground. They are purple in colour, the lower lip slightly 
longer than the upper. The four anthers are together under the 
upper lip, as also is the sty Ie. The fruit is a longish egg-shaped 
capsule, splitting open loculicidally in two valves, and contains 
many seeds. 

The species belongs to Madras, but how far up and down the coast it 
occurs is not known. The genus is a small one, but contains the widely 
cultivated Gingelly plant-SEsAMuM INDICUM. Another species of this order 
was illustrated as o. 37 of this serit:s. 
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PEROTIS LATIFOLIA AlT. 

Natural o rder-GR A MINE IE. 

Among the small herbs which cover the surface of open spaces 
of pure sand, such as we find behind the beach on the Madras 
coast, this grass is conspicuous by its very narrow bottle
brush-like spikes of small slender spikelets, each with two long 
a wns. On bare ground the stems radiate from the centre and lie 
flat on the ground, as shown in the plate, even the ends of the 
spikes being not more than half an inch from the surface: but in 
spots with more vegetation the stems slope gently upwards, but 
usually at less than 30::1. 

The leaves are small, rather broad for their length (whence 
the species name lall/alia) and pointed: they are usually twisted, 
so that part of the upper side comes to be below, and of a distinctly 
bluish tinge of green. The spikes are from 2 inches, and the indi
vidual spikelets a bout 1/16 inch. Each has only one flower. 
The spikelet is enclosed in two glumes (1 and II) about equal in 
length, each with a green scabrid midrib which is continued into 
the slender, 73 inch, awn. The flowering glume (No. ill) and its 
palea are both very difficult to see in the young stage, being thin 
and hyaline, and scarcely as long as the ovary: but as the latter 
swells after fertilization and lengthens to fill the outer glumes, 
both flowering glume and palea grow with it. The grains fall 
enclosed in the outer glumes, the short pedicel becoming detached 
at its base. 

Dist. All over the Indian plains, from the Punjab to Burma and 
Ceylon. 

The genus is a very small one of perhaps three species, all in the old 
world. It belongs to the section PANICE:!!: of the order since the solitary 
grain remains enclosed in the outer glumes of the spikelet j and to a tribe 
ZOYSIEtE in which there is only one flower to the spikelet, which enc losing 
the ripe grain falls off with its pedicel, not by a joint at the top of it. 



THE PHANEROGAMMIC VEGETATION OF MADRAS, 
Bv P. F. FYSON, B.A., F .L.S. 

1. The plants of the sandy-beach-PSAMMOPHYTES. 

The Madras coast is for the most part a sandy strip broken by a 
few rivers at the mouths of which are mangroves, and by lagoons 
or ' backwaters' in which grow halophytic phanerogams and algre. 
These it is proposed to deal with in a later bulletin. 

The surf, famous for over a century, and the smallness of the tidal 
change in the sea-level are probably responsible for the absence of 
any algal fringe on the open beach, such as occur on some European 
shores.) Usually the sand is piled up to form a nearly horizontal 
shelf,S to IS yards broad, over which the water just flows at 
high tide, with a steep seaward face. The sand here is too 
unstable to bear either true seaweeds (which grow best on rocks) 
or halophytic phanerogams (such as grow in enclosed salt-marshes), 
and too impregnated with salt for the species of the beach just 
behind. This shelf is bounded inwards by the low dunes, or some
times, as along the Marina, by a nearly level stretch of sand. 
These dunes are more or less covered with the strong growing spiny 
grass, Spinijex squarrosus L., which is not dense enough to hide the 
sand altogether, so that the dunes are ' white dun es ' in Warming 's 
sense. 2 Mixed with the Spinifex, and in bare patches are Cyperus 
arenarius Retz. (Pl. 61) and Laullll!a pillllatifjda Casso (PI. 63). Long 
sloping banks are often covered with Ipolllma bi/aba Forsk. (PI. 62) 
and small hillocks with Hydrophylax maritima L. (Bull. No. 54 ). 
All these species possess in an eminent degree the power, as has 
been noticed 10 other dune-plants of recovery after burial under 
shifting sand and of spreading rapidly over it. They have long hori
zontal rhizomes (Cyperus), shoots (Spi1Jijex and IpoJnma) or runners 
(Launcea), and from these upright shoots are given off which grow 
rapidly when covered by sand. As the dunes grow in height the 
deeply buried parts, whether shoot or root, die off and fresh roots 
are formed from the upper parts. These species comprise what may 
be called the Dune-association, taking the word association to mean 
the species which grow together in an <:ecological constant area. In 
contrast with the plants of the sand-field described below there is 

1 Warming <Ecology, Eng. Ed., p. 225. 
• Wamling Ie., p. 262. 
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no central and main tap root, and the leaves of Spini/ex, Cyperus 
and Ipom(l!a are carried well above the sand. Those of the 
Laun(l!a are certainly close down on the surface, but the leaf-stalks 
lengthen as the sand drifts over them. Hydrophylax maritima 
also grows close to the surface, and the leaves, being sessile, cannot 
show any adaptation to shifting sand. But the stems grow rapidly, 
and though the buried leaves die new ones are quickly formed. 
Behind the sand dunes, or between the rows of dunes, the sand is 
only gently undulating and is thinly covered with a number of other 
species. Cyperus arenarius and Laun(l!a pil1natijida occur, but are 
less conspicuous and gradually die out further from the sea. 
The chief species roughly in order of their occurrence as one 
leaves the dunes are: Sesamum prostratum Retz. (PI. 65), Steno
phyllus barbata Rottlb. (PI. 64), Euphorbia rosea Retz. and E. 
lhymelljolia Burm., Agyneia bacci/ormis A. Suss. (Euphorbiacere) so 
called because the small egg-shaped ovary has a depression 
and no styles, at the upper end, Pcrotis lali/olia Ait. (PI. 65) and 
Geniosporum prostatum Benth. (Bull. No. 31). All these are small 
herbs with stout tap root, and prostrate strongly epinastic branches 
which only in the last-named turn up slightly in the flowering 
region. None of them show any pronounced zerophytic adapta
tion. Sesatnum prostratllUi has broad leaves, corrugated almost like 
those of Coldenia procumbrlls which grows on dried tank-bottoms, 
or Chrozophora plicata, a mesophyte. Euphorbia thymehjolin and 
E. rosca have small but flat leaves, which with no apparent 
adaptation, do not wither quickly. Perotis lati/olia has distinctly 
broad leaves, for a grass and Geniosporum prostratutn has also by 
no means' zerophytic' (desert) leaves. But they all show very 
markedly a pronounced prostrate habit, even the grass Perotis, whose 
stems like flat with the spi kes straight and in contact with the 
sand throughout their lengths. They also possess deep tap-roots. 
This strongly epinastic habit has been noticed frequently in plants 
of fiat sand-fields and does not seem to have been adequately 
explained. 

There are also a number of other species mostly with single tap
root, and prostrate stems-Mo/lllgo pelltaphylla L., M. oppositzjolia L.= 
M. sperKula L. (Bull. No. 24) and Gisekia pharmacoides (all FICOIDE..£) 

the last especially with very long stems, over a yard in length; 
Crotalaria 11ledicagillea Lamk. (Bull. No. 40), Alysicarpus vaginalis 
D.C., Portulacca tuberosa L. and P. qlladrijida L., with short stems 
and small leaves. The last two species prefer sand mixed with 
red earth and are commoner on the outskirts of the sand-field or 
Gear roads. Leucas diffusa (Bull. No. 51) has a short erect stern and 
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long epinastic branches. The woody species have the same habit, 
e.g., indigo/era aspalathoides Vahl. which grows very remarkably flat 
to the ground. There are a few erect or semi-erect plants, Aristida 
setacea L., Polycarpcea corymbosa Lamk., Tephrosin pllrpurea Pers. 
(Bull. No. 41) and Indigo/era hirsuta L. (Bull. No. 59). It is worth 
noting that Polycarpcea corymbosa has here much broader leaves than 
inland in sandy places, where they are linear and often tufted (Bull. 
No. 42). These species constitute the flora of the sand-field, which 
extends inland for 7.4 mile to 2 miles. They form a well-defined 
Psammophyte-association with Il1digo/era aspalathoides, Geniosporum 
prostratulll and Peroiis latijolia as the dominant species. N ~ar 
Madras the sand-field Occurs in as near as possible its natural 
condition behind Elliot's-Beach, just south of the Adyar, but 
its area is being seriously reduced by plantations of Castlarina. 
Local differences occur. In some spots Indigo/rra {lspalathoides an d 
Geniosporum prostratu11I predominate and even exclude all other 
species. This happens especially on the slopes of large hollows. 
In other places Ste1lophyllus barbata is especially noticeable, and 
there are patches thick with Cyperlls arrnarius. There must be 
some reason for these, but what it is is not possible at present to 
say: it probably lies in the amount of water available at critical 
periods during droughts or periods of heavy rain. Here and there 
may be found groups of Vinca rosen, a small shrub which is 
probably an escape from some garden, for it is a West Indian 
species. 

Along the Marina the sand received by drainage from the 
road and from the cultivated strip considerable additions of red 
earth and water. Many other species make their appearance, e.g., 
Pupalia orbiculata Wt. (which can be recognized by the flowers 
as they develop being surrounded by numerous short-hooked 
spines by which the fruit becomes attached to any passing animal), 
Pedalium murex L. (Bull. No. 37), Calotrophis gigalltea Br. (Bull. 
No. 26), Achyranthes aspera L. (Amarantacere), .iErlia lanata 
Juss. (Bull. No. 47), Tridaxo procumbens L. (Compositre), Portulacca 
tuberosa Roxb. and P. quadrifida, Chloris barbata Sw., Elellsine (1!gy
ptiaca Desf. , Erograstis tenella Roem et Sch. (Graminere), Oldenlandia 
umbellata L. (Bull. No.6) which sometimes COvers large patches of 
ground as a pure association, and in wet places Fimbristylis diphylla 
Vahl. (Cyperacere) and Paspalu1I1 sanguinale Lamk. (Graminere). 
Occasionally one finds masses of the Screw pine (Pandanus /ascicula
ris Lam.) especially near the mouth of a river or by a village, per
haps because of underground freshwater. Most of these species 
will grow almost anywhere inland on light soil or in waste places. 
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ANACARDIUM OCCIDENTALE 
LINN. 

Natural Order-ANACARDIACE.lE. 

The Cashew-Tam. Mundiri; Tel. Muntamamidi; Kan. Kempu-geru; 
Mal. Kapalmavu. 

The Cashew-nut tree is, properly speaking, a native of America, 
but is so universally planted and now naturalized in India, that it 
may be considered Indian. It is a small tree with thick crooked stem 
and rounded head. The leaves are thick and firm, 4 to 6 inches 
long by 2~ to 3 inches broad, obovate or oblong, rounded at the 
apex and usually acute at the base, with stalk of ~ to % inch. The 
flowers are in small clusters at the ends of rather long branches of 
terminal panicles, with bracts subtending the flowers and the 
branches. They have five sepals, which soon fall; five rather long 
narrow petals, yellowish with pink lines; and about nine stamens 
one being larger than the others, but all having fertile anthers. 

The ovary consists of one carpel, with style rather to one side 
of the top; and becomes a kidney-shaped nut enclosing one seed. 
As the nut ripens the pedicel of the flower swells into a pear-shaped 
fleshy body 2 to 3 inche long which is edible like a fruit. In this 
and in the pericarp of the nut an acrid turpentine-like oil is formed 
which gives a strong flavour to it. This oil is sometimes used for 
marking cloth (but not so commonly as the true marking-nut tree 
Semecarpus a1zacardium L.), and is acrid enough to be used for blis
tering the skin. 

The genus has eight species all in tropical America. 

For the characteristics of the order see any text-book of Indian Botany. 
To it belong the Mango, Hog-plum, Odier and many other common trees. 
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MO RI NDA CITRIFOLIA LINN. 

Natural Order-RUBIACEIE. 

·Tam. Nona marum; Tel. Maddi. 

MORINDA CITRIFOLIA L. is a small tree common in gardens and 
perhaps also wild throughout the hotter parts of India and Ceylon . 
It is chiefly remarkable for its compound fruits, formed by the 
coalescence of the fruits of several flowers. 

The leaves are, as in all the family, opposite, but the stipules 
connecting the bases of each pair are here very small and hardly 
noticeable except at the very youngest leaves. The blades are 
more or less elliptic or oblanceolate in shape, slightly waved but 
with margin entire, and have a glossy shining upper side. 

The flowers are in small heads, on peduncles of an inch or more, 
and the leaf in whose axil the peduncle arises either does not deve
lope or falls off very early, so that the fruit appears to arise oppo
site a leaf. Even in the bud stage their stalks are hardly separate, 
later on· they swell and form together the compound fruit. The 
calyx is small; the corolla has a narrow trumpet-sh aped tube end
ing in five narrow lobes 73 inch long, valvate in bud. Inside the 
tube are the five stamens wi th very narrow anthers. The ovary 
has two cells, but as they develope! the fruits of the whole flower
head coalesce into an irregular globular mass, inside which th e 
limits of the several ovaries and their cells are not clearly defined. 
but externally tlTey can be made out easily by the angular areas 
on the surface, in the middle of each of which may be seen the 

.... remains or scar of the ca lyx. 

The genus consists of some 40 species, all in the tropics. This species 
is cultivated widely in India and tropical Asia generally, Australia and tbe 
Pacific islands. It belongs to a section of the order in which there is only 
one seed in each cell of the ovary, and the corolla lobes are valvate, none 
overlapping another. 

In some of the flowers the stamens project beyond the corolla and the 
style is short j in others they are included in the tube and the style pro
jects. This difference in the relative lengths of stamens and style occurs 
in several genera. It was first explained by Charles Darwin as being a 
device to render self-pollination, and pollination between flowers or the 
same plant less likely than cross-pollination. For if an insect visit') the 
flower in search of honey that part of it which touches the long projecting 
anthers will not touch the stigma of the same flower hut only the project
ing" stigma of a flower of the other kind: or if the stamens are short, then 
thelstigmo. of a short styled flower only. 

2 
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PHYLLANTI-I US NIRURI LINN. 

NaturaIOrder-EUPHORBIACEIE. 

Tam. Kezha-nelli j Tel. N ella-oosari. 

PHYLLANTHUS NIRURI Linn. is a small plant with slender 
green main branches radiating from the short erect stem. These 
branches bear very small scale-leaves, in the axils of which are short 
slender secondary branches, bearing numerous leaves and in their 
a xils small stalked flowers. These short branches may easily 
be mistaken for pinnate leaves, the leaf-blades appearing like 
leaf-lets, but the flowers in their axils show that they are not 
so (see plate upper fig. on right). 

The lea ves are small, a bout ~ by ~ inch, oblong or obovate
oblong glabrous. The flowers are of two sexes, male or pollen
bearing and female or seed-bearing. Both have five sepals or 
perianth-parts. The male flowers have five small round glands 
al ternating with th e sepals, and the anthers attached together 
round the small head of a cen tral staminal column (see plate fig. 
on left). The female flower has an angular central disc in the 
centre of which is the three-celled ovary. The fruit is a small 
capsule, globose but slightly depressed at the top, and contains siX' 
seeds. 

The species occurs all over the hotter parts of India. and in the tropics 
generally. 

The genus is a very large one, and like nearly all the family, is confined 
to the warmer parts of the world. Some of the species, as P. cmblira 
(Tam. Nelli j Tel. Peddavusrika), so common in gardens, are trees. 
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SPINIFEX SQUARROSUS LINN. 

NaturalOrder-GRAMINE/E. 

SPINIFEX SQUARROSUS Liml. is the one of the chief plants which 
grow on sand-dunes near the sea, round the Indian Coast.- It is 
usually I to 2 feet in height, but may grow taller with stems up to ~ 
inch thick. It spreads rapidly over the sand by horizontal shoots 
which throw down roots at the nodes and eventually turn up and 
bear the very spiny leaves. The leaf has a broad base (sheath) 
and a large ligule of close-set hairs nearly 78 inch long at the base 
of the blade. The latter may be 4 to 6 inches long, and is usually 
curved and ends in Ii sharp point. It is very thick, for a grass, 
and deeply groved in the upper side. Both stem and leaf have a 
distinctly bluish colour, owing to a coating of wax which no 
doubt assists in preventing loss of water from the surface. 

The flowers are in spikelets, and the spike lets may have one or 
two male flowers in each, or one hermaphrodite or female flower. 
The male spikelets are in short spikes of two spikelets, aggregated 
into a globose cluster three to four inches diameter. The seed
bearing spikelets are in short spikes of one spikelet each, in 
globose clusters which may become eventually over a foot in dia
meter. In the female cluster, the axis of each spike is prolonged as 
a lender spine 2 to 6 inches long. At its base are three or four 
shorter bracts (or leaves) which also end in sharp points. and the 
single pikelet. This has four glumes, gl. I is about ~ inch long, 
many nerved, gl. II and gl. III are shorter, gl. IV alone has a flower 
and palea. The fruiting heads, from 9 to 14 inches in diameter, 
composed of all the spines with the grains at the centre, become 
detached and are readily blown by th e wind over the sand and 
even across water. Seeds are dropped in this way perhaps mil~s 
from the parent plant, and thus the grass spreads along sandy 
coasts. 

The genus is a small one of four species, growing on sandy shores of 
tropical Asia and Australia. Our species extends to China. 

The rapid growth of this plant makes it a valuable sand-binder, and 
by stopping the drifting sand whiGh then accumulates round it, it mate 
rially contributes to the growth of sand_dunes. 
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POLYAL'T~IIA LONGIFOLIA 
BENTH. 

Natural Order-ANONACE/E. 

Asoka Tree. 

A tall tree, with dark-coloured bark and prominent leaf-scars on 
the younger branches. The lea ves are lanceolate, acute, waved, and 
glossy on the upper side. They are alternate, but almost exactly in 
two rows, to right and left of the· branch, with petioles twisted so 
that all face upwards. Oil enclosed in minute globular glands 
scattered through the tissues gives a distinct odour to the leaf when 
crushed. The flowers are pedicelled in short racemes from the 
axils of fallen leaves. There are three small triangular sepals; six 
very much larger narrow-triangular petals, and a large number of 
stamens rna sed round the lower part of the conical thalamus, on 
the upper part of which are the separate carpels. The stamens have 
hardly any filament, and the connective is continued as a cap above 
the anthers. The carpels develop each separately into green one
seeded berries, about -u inch long, with stalk of Yz inch. There is 
not much flesh, the greater part of the berry being the seed. This 
has a hard endosperm into which the inner coat of the seed pro
jects, making it . ruminate '. 

Cultivated everywher; on tile plains, but native of Tanjore. 

For the characters of the order see any text-book of Indian Botany. 
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CAJANUS INDICUS SPRENG. 

Natural Order-PAPILIONACEIE. 

Dhal-Tam. Thovarai; Tel. Khundhulu. 

A small slender-stemmed shrub, extensively cultivated through
out India for the seeds. The stem a nd branches are five-angled, 
thinl y covered with fine grey hairs, as also are the leaves. The 
latter are pinnately trifoliate, with elliptic or ovate-ellipti c acute 
leaflets, the middle only slightlY, if at all, larger than the other two. 
On the under side are small round surface glands. The flowers are 
in short corymbose racemes, on peduncles of 2 to 3 inches in length, 
in th e axils of the upper leaves. There are two varieties of the 
plant, one with standard entirely yellow, the other with red veins on 
the yellow. The pod is acute at both ends, I~-3 inches long, gray 
when dry, and thinly silky. It is indented by oblique lines between 
the seeds. Seeds about % inch diameter. 

Cultivated everywhere. Wild perhaps in tropical Africa. 
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LEPTADENIA RETICULATA 
W.&A. 

NaturaIOrder-ASCLEPIADACEIE. 

Tam. Palaikkoki; Tel. Mukkutummudu, Palatigi. 

Like most of the order this has a slender twining stem, with 
thick milk-white juice and opposite leaves, which here vary from 
I~ to 4 inches in length and % to 3 inches in width. The leaves 
a re ovate acute, but may be corda te or rounded at the base. The 
flowers are in umbels peduncled in the leaf-axil, and are only a bout 
~ inch across and yellowish. They may be distinguished from 
those of other common plants of this order by the narrow, or rather 
folded, pet~lls which have incurved tips, and standing at about 45° 
to the base give to the flower the appearance of a star with five rays 
half closed. For the structure of the flower reference may be made 
to any text-book of Indian Botany. In this genus the anthers 
are incumbent on the top of the staminal column, and have no 
continuations oi the connective. Each anther lobe has one pollen 
mass erect in it, the pollen masses being connected in pairs by 
attachment at the base. Outside the stamens is a double corona. 

The follicles are 2~ to 3 inches long, broadest near the middle, 
smooth and hard when dry. The seeds are flat, a bout ~ inch 
long, and with a tuft of white hairs. 

Distributed from the Punjab to Ceylon, Burma and the Straits Settlements 
in dry places. The genus is a small one of about I z species . 

• 
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SESAMUM INDICUM IJINN. 

Natural Order-PEDALINEIE. 

Sesame or Gingelly-oil Plant-Tam. Yellu; Tel. Nuvulu. 

This common crop-plant is now in flower in Madras. The 
plant is a slender annual from 10 to 25 inches in height, with, when 
well grown, long branches sloping upwards from the base. The 
stem is four-angled and nearly glabrous. The leaves vary in 
shape, the upper being usually lanceolate or narrowly ovate, entire. 
the lowest broader and cut near the base into two or more segments , 
which are again serrate. The leaf-stalks are shorter than the 
blades, and ciliate. The flowers are solitary in the upper leaf-axils, 
and nearly sessile. At the base of the very short pedicel are two 
small yellowish glands. The calyx, about ~ inch long, has five 
narrow lobes as long or longer than the tube. The corolla is 
tubular-ventricose, with five rounded lobes, the lower horizontal and 
slightly longer than the upper, which turn up. The flowers stand 
horizontal and have a disagreeable smell. They are very pale 
pinkish-purple in colour. There are four stamens, which lie up 
against the upper side of the corolla tube, and two stigmatic arms 
to the style. The fruit is an oblong, four-sided capsule, with short 
beak, and contains a number of black or white seeds, from which 
the oil is expressed. 

Cultivated widely, but a native probably of Tropical .\frica. 
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OCIMUM SANCTUM LINN. 

Natural Order-LABIA TIE. 

Basil -Tam. and T el. Tulasee. 

The sacred Basi l is grown in most Hindu gardens, and occurs 
also wild, but probably is not a native of this country. It is usually 
an annual but may be perennial and then the stem becomes distinctly 
woody. The leaves are small, with slender stalk of about ~ an inch, 
and oblong-ovate blades only slightly longer. They are soft, finely 
pubescent on both sides, nearly entire, and thickly pitted on both 
sides with small round glands, which contain the oil that gives 
the plant its peculiarly fragrant odour. The flowers are in whorls 
of about five, and have slender pedicels of about % inch. The 
calyx is of two parts, the upper or posterior half almost fiat, and 
broadly obovate, the lower forming the rest of the tube ends 
laterally in two broad lobes with s hort teeth and in the middle two 
narrower lobes with long slender teeth. The lower lip of the small 
purplish corolla is boat-shaped and in it lie the four stamens 
with slender filaments projecting beyond the lip, and bearing 
small round anthers which open finally by one slit only (i.e. , the 
two halves of each become confiuent). The fruit is of four small 
nutlets, yellow in colour with minute black markings. 

The genus has about 60 species scatterOed over the warmer parts of the 
world; and belongs to a tribe of the order distingui shed by the lower lip 
being boat-shaped and by the stamens being depressed or declinate in it 
(not erect or under the upper Ii p). 
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the bladders. 
December 1918 with plates S6-60-Review of plant-breeding, with 

results on the Rice plant, Flora of Persian Baluchistan, Flora of Northern 
Gujarat . 

.fant~ary 1919 witls plates 61-66-The phanerogammic vegetation of 
Madras-I. The plants of the sandy.beach-(Psammophytes). 
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LIPPIA NODIFLORA Rich. 

Natural Order- VERBENACEIE. 

LlPPIA NODIFLORA Rich. is a small creeping plant which may 
be found in damp grass almost anywhere, but being an annual 
disappears during the dry mnnths. The stem is slender and creeps 
along the ground throwing down roots from the nodes. From the 
nodes also arise short upright branches bearing leaves, and in t~e 
upper leaf-axils short oval or cylindrical spikes of flowers, on 
peduncles of from I to 3 inches in length. The flowers are pur
plish, but very small. The corolla has a short tube and two lips; 
the upper (posterior) lip showing its origin from two lobes in a 
slight indentation of the margin, the lower lip consisting of three 
lobes. There are four stamens; and the ovary. though slightly 
four-lobed, divides when ripe into two, one-seeded, dry nutlets. 

The spE.'cies occurs allover India an:! Ceylon, in damp places. There 
is one other species of the ;;enus in Bengal, and both probably came in the 
first instance from America. to whi,;h nearly all the 100 species of tbe 
genus belong. 

The nearest botanical ally is Lan/alia; and another plant of tbe same 
order was illustrated in Bulletin NO.9. 
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HELIOTROPIUM 
CURASSAVICUM Linrt. 

Natural Order- BORAGINACE/E. 

HELIOTROPIUM CURASSAVICUM L. is not a Dative of India, but 
is now so well established in some places as to deserve being con
sidered part of the Flora. It occurs chiefly on flay clayey la nds. 
The whole plant has a greyish or bluish green colour, and though 
quite smooth is not glossy. It grows from 4 to 10 inches high, and 

has oblanceolate leaves 1 to '2 inches long. The flowers are quite 
small, '~white, and as in other Heiiotropiums are arranged in two 
rows along one side of a stalk which is curled over when young, 
unrolling itself so that the flowers which are open face upwards. 
The sepals corolla-lobes and stamens are all five each, and there 
are no scales or hairs in the throat of the corolla. The ovary is of 
two carpels divided lightly, not deeply, into four lobes, and is 
surmounted by the style which is distinctly swollen at the base. 
When ripe the lobes of the ovary break apart, each containing one 
seed. 

This species is very widely distributed, being found in tropical and 
sub-tropical America from Virginia to Chile, in Morocco and South Africa, 
in Australia and in India. The genus differs from most of the order in 
that the ovary is not deeply divided from the first into four nutles. 

2 
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HYDROLEA ZEYLANICA Vahl. 

:J!.[atural Order-HYDROPHYLLACE/E. 

HYDROLEA ZEYLANICA Vahl. is a common plant of paddy
fields and other damp places, and may be recognized by its blue 
flowers and curiouslY unequal lanceolate leaves, which vary from 
% to 2 inches in length on the same stern. It is a creeping plant 
throwing down roots from the nodes, from which also arise short 
erect branches ending in short racemes of bright blue flowers. 
The leaves are more or less lanceolate or elliptic, narrowed at the 
base, and occur in all sizes from quite small to 2 inches or more in 
lengh. The flowering part is usually sticky with glandular leaves. 
The sepals are five and equal; the petals five, connected at the 
base into a short corolla-tube; and the stamens as many, with very 
slender filaments widened at the base. The ovary is 2-celled and 
has two short styles, and ripens into a capsule. full of small seeds. 

Throughout India up to about 4,000 feet in rice fields, etc., and in the 
tropic5 generally of Asia, Africa, Australia and America. 

Tnt' genus \s a sma'\ one; as a\so in the oId~r, whicb. is c\ose\y re\ated 
to the Gentianacere. 
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STEMODIA VISCOSA Roxb. 

Natural Order-SCROPHULARIACEIE. 
STEMODIA VISCOSA Roxb. is a common plant of wet or damp 

places, and may be recognized by its opposite scented leaves, and 
its upright purple nearly regular tubular flower. The stem is weak 
and usually decumbent at the base, but does not root at the 
nodes. The leaves are simple sessile more or less ovate or oblong, 
finely serrate along the margin; and contain numerous small 
translucent dots-the oil glands. The flowers occur singly (each 
on its own pedicel) in the axils of the upper leaves, and have five 
sepals and a cylindrical corolla with two lips, an upper notched, 
and a lower of thrt'e rounded lobes. There are four equal stamens 
attached to the corolla between the lobes, the anthers all being 
normal. The ovary has two cells, and ends in a slightly curved style 
with capitate stigma. It ripens to a conical or pointed capsule 
%: to 73 inch long containing many small seeds. 

The species occur through outh India and in Central India. The 
genus is a very small one inhabiting the tropics all round the world. 
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FIMBRISTYLIS DIPHYLLA Vahl. 

Natural Order-CYPERACE/E. 

FIMBRISTYLIS DIPHYLLA Vahl. is one of the very commonest 
weeds of wet soil, growing in fresh or in brackish water. The 
stems grow in tufts with numerous thin roots, but no bulb or 
rhizome, as with many other sedges. The leaves are narrow, some
times very slen der and a bout half as long as the floweri ng stems. 
These end on weII developed plants in an irregular compound 
umbel of many short cylindrical or ovoid-oblong spikelets; which 
however may be reduced to but few or even only one spikelet. 
The spikelet is composed of many brown coloured glumes spirally 
arranged, and containing pach in its axil the simple flower of an 
ovary and two (I to 3) stamens only. At the base of the style is a 
very distinct swelling and a joint between that and the ovary, by 
which the style falls off' not leaving a tumour on the ovary. The 
nut is bi-convex, rather more pointed below than above, and with 
many striations on each face. 

The c;pices occurs throughout India and in all warm countries. The 
genus which is characterised by its umbelled spikelets, spirally arranged 
glumes and peculiar style. has some 150 species, scattered through the warm 
parts of the world. 
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ACACIA ARABICA Wz'lld. 

Natural Order--LEG U M' N05E/£,-M I/\405E/£. 
The Babool is a small roundish tree 10 to 20 feet in height with 

numerous slender branches, and very finely divided foliage. It 
occurs all over the dri er parts of India, and especially in dried tanks 
or where the ground is a stiff clay and occasionally submerged. 

The young branchlets and the leaf-stalks are covered with a 
fine pubescence, which persists for a considerable time. The 
stipular thorns, at first only % inch or so, become formidable spines 
of ~ to % inch. The ·leaves arc bipinnate, with about five pairs 
(3 to 6) of pinnas, and between the two of the lowest pair is a small 
gtland. Each pinna has 20 or more pairs of small leaflets, 78 to ~ 
inch by 1/20 to 1/16 inch. 

There art! often in the leaf-axils one or two other leaves. These 
belong to th e axillary branch which does not lengthen, and more 
leaf-tissue is thus brought within th e protection of the stipular 
thorns. 

Th e flowers are yellow in glob· lIar heads about ~/2 inch diameter, 
on axillary peduncles. They occur towards the ends of the smaller 
branchlets, and often several peduncles to each leaf-axil, so that 
the appearance is that of terminal panicles of yellow heads. 

As in the genus ACACIA generally, the flowers are small. The 
calyx is about 1.50 inch only. They are of 5 petals united for the 
most part into a tubular or companulate corolla, and numerous 
stamens with yellow filaments and yellow anthers which give the 
colour to the head. The fruit is a flat pod indented between the 
seeds so as to look like a row of fl at beads, greyish white in colour 
and softly velvetty. 

Throughout the drier parts of India from 1 inneveJly to Behar and across 
Central India to the Punjab; very common on ground that is frequently 
submerged. 

The wood is said to be the best firewood in India. 

The genus ACA lA is a large one of over 400 species. Nearly 300 

species occur only in Australia and have broadened leaf-stalls (phyllodes) in 
place of pinnas and leaflets , e.g. , A. mdano:rylon R. Br. planted on the bills. 

Ven, . ,joJ,lIIt:s.-Tel. Nallatu1l1ma; Ta lll. Karuvelam. 
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ACACIA PLANIFRONS W. & A . 

Natural Order -LEGUMINOS£IE,-MIMOSEIE. 

This tree is remarkable for its very spreading flat top; and is 
on that account a striking feature of the vegetation of the dry lands 
of South India particularly in Tinnevelly. It grows usually to the 
height of IS or 20 feet, but on the sandy wastes near Mandapam 
occurs also as low bushes. 

The stem branches copiously a few feet from the ground, and 
is covered with a dark bark with numerous grey lenticels on the 
younger parts. At the base of each leaf are two short stipular 
thorns, which remain after the leaf has fallen and become long 
and also very thick at the base. The leaves are bipinnate with 10 

to 16 pinnas, and to each pinna 16 to 24 small glabrous leaflets 
about ~ by 1/12 inch. 

The flowers are pale yellow or white, in globular heads ~ inch 
thick, which are peduncled in clusters in the axils of fallen leaves. 
On the peduncle below the middle point are two small bracteoles. 
The flowers have four small calyx-lobes, four pale yellow petals, 
1/24 inch long united to form a short tube, and numerous stamens. 
The fruit is 2 or 3 inches long, cylindrical, and breaks up gradually 
to set free the seeds. 

Distriollt;on.-South India, especially Tinnevelly. 
It is of interest that this species is in appearance very similar to 

A. sp£rocarpa which occurs in the dry lands of Central Africa. 

Ver". nanus.-Tel. Godugujala j Tam. Kudaivel. 

2 



6 

PRES. COLL· BOT. BULL· PLATE 83. 

(Il 
~ 
Il. 
0: 
< o 
(Il 

>
..J 
< 



7 

ALYSICARPUS MONILIFER DC. 

NaturaIOrder-LEGUMINOSE/E,- PAPILIONACE/E. 

This is a small plant with stout root and several short slender 
stems, covered with fine spreading hairs. The leaves are simple, 
with a pulvinus at the base of the leaf, as well as of th e leaf·stalk, 
and there are two papery triangular stipules % inch long. The 
blade, a single leaflet, is more or less oblong or roundish, obtuse, 
with a few scattered hairs on the lower side, and often a white band 
above the mid-rib on the upper. The flowers are in terminal and 
axillary racemes, of from 4 to 8, and have short pedicels. The 
calyx is small 1/ 12 to % inch, and deeply divided into teeth. 

The corolla is small, of the usual Papilionaceous type. The pod 
is constricted between the seeds, like a row of beads, and covered 
with minute hooked hairs: and the lowest segment projects beyond 
the dried calyx. 

From the Himalayas through India, and in Burma also in ubia and 
Abyssinia. Common on poor "andy soil, in the Carnatic, but not in 
Ceylon. 

The presence of a pulvinus at the base of the blade as well as of the 
leaf-stalk, points to the blade being a solitary leaflet : for in most of this 
order the leaves are compound. 

ALYSICARPUS VAGINA LIS DC. is very similar to the above but 
is a more robust plant, and differs in the pod being quite smooth, 
not constricted much between the seeds, and having a skin wrinkle~ 
in a net-work. 

The genus has over fifteen species growing mostly as weeds or on poor 
soil. 

It belongs to a tribe of the Papiliollacue in which the pod is divided 
into one-seeded parts, and does not open a!> a whole. 
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TECTONA GRANDIS Lz·1t71,. 

The Teak-tree. 

The Teak-tree is a native of the drier deciduous forests of South 
India and Burma, usually shedding its leaves at the beginning of 
the year. The bark is light-coloured like wood-ash, and as the 
branches are usually few and the leaves large the tree has a hand
some characteristically open appearance. 

Leaves (opposite as in all the family) with short stalks and large 
ovate-acute, entire, blades, often on young shoots 2 feet long by 
IS inches wide, very tough, dull-green on the upper side, glossy 
white on the lower, with strongly marked venation covered with 
fine simple or stellately branched appressed hairs. Panicles 
terminal; branches opposite in the axils of leaf-like bracts. 
Flowers small, :% inch, creamy white in colour, nearly sessile in 
cymes of 3. Calyx 1/16 inch campanulate, covered all over like the 
pedicels and branches of the panicle with fine white tomentum of 
branched hairs. Corolla-tube as long as the calyx with limb of 
5 or 6 small lobes. Stamens erect attached to the corolla ·tube 
alternately with the petals. Ovary hairy, of 4 chambers each with 
one ovule. Fruit a round drupe covered with a dense tomentum 
and enclosed in the now very much enlarged papery calyx, which 
surrounds it like a crumpled paper bag j stone with 4 chambers 
each containing one seed. 

The genus is a small one of 3 species only, of which one is in the 
Phillipines, another in Burma. It dlffers from others of the family in the 
stamens being of the same number as the petals, but the opposite leaves 
and hard bony endo-carp are characteristics of the Verbena cere : 

This species occurs in India as far north as Jhansi, and in Upper 
Burma to the same latitude. Southwards it runs in deciduous forests to the 
north of Java, and to Cape Comorin. In outh India it does best in well
drained soil at about 2 ,000 feet, and in the drier parts on the Western Ghats 
are places where the forest is almost or altogether Teak. The oldest 
plantation in South India is at Nilambur, and was started by Mr. Conolly, 
Collector of Malabar, in 1842. 

The value of Teak as a timber lies in the peculiar oily matter with 
which the wood is impregnated, and which prevents decay, resisting the 
action of water fungi and insects. It is IOvaluable in ship-building on 
this account. It is also a remarkably easy wo :>d to work in, being when 
fre~h comparatively soft, and hardening with age, and is therefore popular 
with furniture-makers. Bot it i no~ a strong wood and splits somewhat 
easily. 
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PUPALIA ORBICULATA Wight. 

Natural Order-A MA RANTA CEIE. 

PUPALIA ORBICULATA Wt. is one of the commonest plants of 
light sandy soil near the sea. It has a long stout root which goes 
down severa l feet into the sand, and several stems which radiate on 
the surface of the ground. The leaves are alternate, broadly ovate, 
or sometimes almost circular, sometimes ellipt ic, very thick, and 
more or less g.la brous. The flowers arise in little groups or clusters 
in spikes of 4 to 8 inches. The cluster contains one or more flowers, 
each surrounded by bracts, in the axils of which are groups of 
hooked brist les. By examining young buds and comparing with 
older clusters it can be seen that the group of bristles is a sterile 
flower, the sepals and bracteoles of which have been modifi ed into 
these spines. When ripe the capsules of the fertile flower are 
thus surrounded by a number of long hooks which, readily ca tching 
on any passing animal's coat, are the cause of the distribution of 
the seeds. 

I'he fertile flower has five sepals, no petals, five stamens 
opposite the sepals and joined only at the base, and without stam
modes. The anthers are perfect, being 2-celled, and the ovary 
contains a single ovule on an erect stalk which rises from the base 
of the ovary. The seed i!;' enclosed in a thin capsule (utricle) and 
has inside it a curved embryo. 

This species belongs to the sea·coa~ts of the Carnatic a.nd C~ylon. 
Two others P. atropurpurca, Moq. and P. /appacea, Moq. with thinner. 
broader, more pointed leaves grow inland in many part~ of India. 
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GYMNOSPORIA MONTANA Roxb. 

NaturaIOrder-CELASTRACEIE. 
GYMNOSPORIA MONTANA Roxb. is a small tree common in 

dry places, or on the low rocky hills about Madras. It is very 
spi ny, by the conversion of the ends of short lateral branches into 
spines, which because they are branches bear leaves and flowers. 
The leaves are alternate, but often especially on the spines, 
appear to be in tufts, being then the leaves of an (undeveloped) 
bud. The leaves are from r to 3 inches long, more or Jess obovate, 
but vary in breadth, and crenate: quite glabrous. The flowers are 
in small much branched cymes, with minute bracts at the forkings. 
The flowers themselves are quite small, about % inch acro s, and 
have 4 or 5 sepals, peta ls and stamens, with a large lobed disc 
surrounding the ovary, and filling the whole space inside the 
stamens. The ovary has r to 3 cells, each with one seed, and 
becomes a black pepper-corn like capsule, which splits open and 
exposes the shining black seeds, each half-covered with a thin aril. 

Gen. Dist.-The drier parts of Central, S. Western and N . Western 
India. 

VeNt. names-Tam. Valuluvai ; Tel. Gajacinni. 

The genus has some 60 species, all tropical. For the characters of the 
order see any textbook. 
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RAND I A DUMETORUM La71zk. 

Natural Order-RUBIACE/E. 

RANDIA DUMETORUM Lmd. is a small tree very common in 
dry thorny jungles about Madras, and easily recognized by the 
straight spines, in opposing pairs, and the guava-like fruits. The 
spines which stand stiffly out at right angles, occur in the leaf
axils, i.e., are modified branches, but do not bear leaves or flowers 
as in Gymllosporia montana (Bull. No. 86). The leaves, opposite as 
in all the order, are from I to 2 inches in length, by half as broad, 
obovate, and entire, with practically no leaf-stalk. The flowers 
pccur two or three together, on axillary peduncles. The corolla is 
greenish yellow, with five lobes, convolute in bud, and fiv e narrow 
a nthers with very short filaments. The ovary (inferior as in all 
the order) contains many ovules, and ripens to berry, crowned with 
the calyx teeth, very much as in the guava, but with flat seeds. \ 

Gw. Disl.-From Sikkim southwards through Burma and South India 
to Ceylon, Java, S. China, and in E. Africa. 

Vern. 1lames-Tam. Marukkarai; Tel. Cinna manga. 

The genus has some 90 species, in the tropics. 
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SARCOSTEM1\lI.~ BREVISTIGMA 
/1/t. 

NaturaIOrder-ASCLEPIADACEJE. 

This is a climbing plant, very common in dry places straggling 
up and over shrubs and small trees. The stem is cylindrical, a 
little thinner that an ordinary lead-pencil, and green, quite 
glabrous and smooth. The flowers are in very regular round 
umbels at the ends of the branches. They have, a usual in the 
order, five small sepals, five petals, and five stamens connected 
into a ring round the stylar head, which is supported by two 
styl es from two distinct carpels. The backs of the stamens are 
enlarged as five ovate fleshy thick lobes-the lobes of the corona. 
The polliniums in the anther-cells are pendulous, the special 
tissue-translator-joining each pair being at the upper end. The 
fruit consists of two smooth follicles, and contains many seeds, 
each with a tuft of fine hairs. 

Gen. Dist.-The Deccan and perhaps Burma, in dry rocky places 
[F.B. I). 

Vern. na11les.-Ta11l. Kodikkalli j Tel. Pullajemudu. For a description 
of the structure of the flower see Bull. No. 20 (Calotropis gigantea). 
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BUCH ANA'N l f\ LAN ZAN Spreng. 

Natural Order-ANA CARDJA CEIE. 

BUCHANANIA LANZAN Spreng. grows to a height of 40 or 50 

feet in some places, but on the gravelly soils about Madras is 
usually quite a small tree. In the Flora of British india it is called 
Buclzanallia lati/olia Roxb., and this is more expressive of a very 
striking characteristic-the broad leaves. It has a conspicuously 
rough bark, broken into squares. 

The leaves are elliptic or oblong, with obtuse or notched apex, 
and are from 5 to 10 inches long by 2Yz to 5 inches wide, with 
about a dozen to twenty pairs of nerves running from the mid rib 
nearly to the margin, and numerous smaller veins in a network 
raised on the lower side. The flowers are small, white, and in 
terminal panicles. somewhat as in the mango, but the axis and 
branches of the panicle are very wooly and the flowers rather 
more crowded. 

There are five small sepals, five petals. twice as many stamens, 
as long as the petals (i.e., from 1 ' 12 to 78 inch), and one fertile 
carpel only, with 4 or 5 other thin sterile ones. The fruit is a 
drupe, about % inch long; and the fruiting panicle contains as a 
rule only a few drupes scattered at irregular intervals on the axis, 
because only one fruit developes in each cluster of flowers, giving 
it rather a characteristic appearance. 

Gm. Dist.-Hot, drier parts of j ndia, running up in Southern India to 
4,000 feet and in Burma. 

Verll. 'lameS.-Tn",. Kattu-rna; Tel. Cara-mamidi. 
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